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PREFACE. 



Thb gracious patronage extended to me by my Sovereign, and 
the kind reception given to my work on Navigation, enabled me to 
place before the public a third edition, which has been carefully re- 
vised and corrected ; in the first book I have taken the science from 
its source, and elucidated it in the easiest manner, by those problems 
in Geometry, which are necessary for practice, and likewise, by a 
careful selection of such theorems from Euclid, as are useful in de- 
monstrating the different rules and methods introduced in the suc- 
ceeding pages. Those quotations which were neither essential nor 
explanatory of the subject before us, I have omitted : and although 
a good geometrician might cite a great number as farther elucidatory, 
those I have given will be found sufficient on application. Can we 
wonder at the loss of life and property at sea, when we look at the 
general education of the seaman, who, with little time and few op- 
portunities of diving deeply into science, is expected, during his brief 
cessations from duty, to make himself master of Navigation, — sur- 
rounded, as it has hitherto been, with endless rules, and all the ab- 
struse technicalities of science. — Men who formerly wrote on the 
subject, and we have had nothing new for some years past, gave to 
the world the result of years of profound study, but that, to suit the 
totally unprepared mind, must be cleared from the crudities of science, 
and fitted as much as possible to the attainments of men whose lives 
from boyhood are continued scenes of toil and labour. I have been 
anxious to avoid the error into which most of my predecessors have 
fallen, and have discarded a variety of rules, of which different vessels, 
unforeseen occurrences, and different management, will shew the 
fallacy. Those points absolutely necessary in a seaman's education, 
which hinge on no casualties, and on which ignorance might cause 
endless difficulties, I have explained in an easy manner; and I hope 
that the mariner will feel no longer discouraged in obtaining that 
knowledge of Navigation, which in a commercial nation, as ours 
confessedly is, will not only tend to his own welfisu'e and safety, but 
to that of a great portion of my countrymen. A reference to the fol- 
lowing pages will best shew, whether I have been successful ; and as 
it is impossible, within the limits of a preface, to particularize the 
different improvements I have introduced, I would request the reader 
to judge of the merits of the work before him, by a careful investiga- 
tion, previously, however, remarking, that a reference to plane Trig- 
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onometiy will shew the plan pursued as a readier mode of instmction^ 
as well as better calculated to initiate the pupil into the nature and 
formation of those tables he is constantly using. The large figure 
is constructed to the given Problem, and the other to the primitive 
Tables of N.S. N.C.S, N. Tangent, and N. Secants, the two latter of 
which, I have added to this edition, as they are not to be met with in 
works of this kind. The analogy between the two triangles is at one 
view explained, and thus the key to Navigation is rendered easy of 
access. Plane Sailing is worked in the same manner, so that a 
knowledge of the former will be sufficient to capacitate the student 
for the practice of the latter. Traverse Sailing is fully described in 
one figure, and that so comprehensively, that no further example is 
necessary to enable the learner to work any practical question. 
Globular Sailing, including Parallel, Middle Latitude, and Merca- 
tor's Sailing, is given in a different and more concise manner than 
any now before the public. Methods which have been so complex as 
to dispirit the learner in his tedious progress, I have simplified by 
reducing the sailings to their proper bases, shewing that the Problems 
in Middle Latitude agree with those in Plane sailing, — the difference 
of Longitude being found according to the corresponding Problems 
in Parallel Sailing. Mercator is worked by the same Problems as 
those in Middle Latitude, founded on one of the Theorems, and nearly 
on the same principles as Plane Sailing. This arrangement will en- 
able the learner to acquire a perfect knowledge of Navigation in one 
third the time usually employed. The three Axioms in Oblique 
Trigonometry are demonstrated by the Theorems, and applied to all 
the possible cases. The third case to Axiom IIL is elucidated by 
seven difierent methods, by any one of which, any proposed angle 
may be calculated. The same seven, with six others, are afterwards 
applied to a spherical triangle, and the Mariner may, by any one of 
them, find his true time. Azimuth, Amplitude, Latitude, Longitude, 
&c. By the transposition of one or more of the above, several useful 
formulsB may be deduced ; for example, the seventh and last trans- 
posed, give the formula introduced in page 39, 2nd Book, for clearing 
an observed lunar distance. I have only considered it necessary to 
trouble the student with one case in Oblique, and one in Current 
Sailing, being examples sufficient by which to navigate a vessel to 
any part of the globe. The Journal is kept as concise as possiJble, 
and although much more condensed than any I have seen, the Mariner 
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will find there is as much at he requires, and that the part left as an 
exercise, will enable him to see whether he bring out by his own cal- 
culation, the Latitudes, &c., given in each day's work. 

The small Table in page 102, will be found highly useful in taking 
a departure by inspection. It is copied from the Nautical Magazine, 
a little Work filled with important information to the Seaman, and 
much desirable knowledge. In former editions of the second part of 
this Work, too many difficulties and abstruse points were introduced, 
rendering it unfit for the general purposes of navigation, excepting in 
the hands of the Scientific Navigator. My object now has been to 
avoid every intricacy, and to represent the subject in its most accessible 
form, at the same time offering such hints as will lead the enquiring 
mind to search deeply into the science. 

I have endeavoured to simply all the rules and calculations by 
constructions suited to the most common understanding, and have 
laid down a General Rule for the solution of most cases in Nautical 
Astronomy, avoiding all intricacies, and such problems, as I have 
noticed in different works, tend more to puzzle than instruct the 
Pupil. The constructions of some of the Problems, requiring a 
knowledge of Spherical Geometry, I thought best to omit, as they 
relate chiefly to another branch of the science, and have substituted 
those which are more simple, but which will be sufficient explanation 
to the Mariner or Pupil. 

The General Tables are carefully corrected and compared with 
Taylor's. Several others are likewise introduced, which make the 
work concise and useful ; but it will be better seen in their application 
than can be explained here. 

The Luni-solar Table has been carefully calculated under my direc-* 

2 coe h cos H' 

tion, and is the result of , (see the formula in page 39,) 

cos h' cos H' 

which renders the Lunars so easy and complete, that the meanest 
capacity would find no difficulty in clearing a Lunar Distance to the 
nearest second of the truth, in less a few minutes ; and though six 
places are given, five only are sufficient in any Nautical calculation. 



For many useful hints and improvements, I am highly indebted to Mr. QBimir, 
(teacher in my Academy,) whose mathematical knowledge and enthusiastic love of th* 
Science, enable him to scan the subject from its foundation, and give him an easy 
method of explaining the nature and principles of the different Problems. 



CONTENTS TO BOOK I. 



PAGE. 

Dedication »••••••.•••.••••.••., ". • iii. 

Preface iv. 

Geometrical Definitions • 1 

Geometrical Problems • • • 4 

Axioms .•... 6 

Geometrical Theorems • 7 

Geometrical Proportions 15 

The Grounds and Principles on which Angles are calculated 17 

The Scale 20 

Plane Trigonometry • 23 

The Mariner's Compass • • 30 

Plane Sailing 33 

Traverse Sailing .••• 42 

Parallel Sailing 45 

Middle Latitude Sailing 53 

Mercator Sailing • • • 63 

Construction of Charts 68 

Oblique Trigonometry • • 69 

Different useful Methods for finding Angles 74 

Different useful Methods for finding the Angle of a Spherical Triangle 77 

Oblique Sailing • 84 

Current Sailmg....... ••• 85 

The Journal 87 

A Table for taking a departure by inspection 102 

Heights and Distances • 103 

Description and Use of the Mariner's Calculator 104 



XKD or CONTIKTS TO BOOK FIRST. 



CONTENTS TO BOOK 11. 



PAGE. 

Introduction to Nautical Astronomy ,• ••••• 1 

Astronomical Definitions • 6 

Of the Nature, Phases, &c. of the Moon • 8 

Nature of the Spheroid #•• 10 

Of the Parallax 12 

Refraction • 13 

Dip of the Horizon 14 

Preparatory Problems • • 15 

Description of the Sextant • 17 

Index Error ,.Mt t • 18 

Latitude by Meridian Altitude of the Sun • 19 

Ditto by the Moon and Stars •• 20 

Double Altitudes 21 

Amplitude and Azimuth ,. , 27 

Mariner's Compass ^ 30 

Variation ^.^ 31 

True Time at Sea 32 

Time by Stars 35 

To find the True Altitude ..••«„ •««•...,.••.•...•...•*. 36 

Longitude by Lunars ., «••••••••,«•••••••••% •••«••«««•• 38 

Chronometer •••••••••••••••«•••••••«•••««•...•••.••««•••««%«••••«•• 43 

To find the Error by Equal Altitudes 44 

Use of Tables .* 45 



HKD Of G0KTBNT8 TO BOOK SECOND. 



X. 



TABLES. 

TABLE. PAGE. 

1 Difference of Latitude and Departure for Points • 1 

2 Difference of Latitude and Departure for De^ees 17 

3 Mean Refraction 62 

4 Dip of the Horizon 62 

5 Sun's Parallax in Altitude 62 

6 Moor's Augmentation 62 

7 Dip at different Distances from the Observer 62 

8 Amplitudes 63 

9 Semi-diurnal and Semi-nocturnal Arches • 65 

10 Sun's Mean Right Ascension • 67 

11 To correct the Mean Refraction • • 67 

12 For reducing the time of the Moon's Passage over the Meridian 

of Greenwich, to the time of its Passage over any other Meridian 68 

13 For reducing Longitude into Time, and the contrary 69 

14 For finding the distance of Terrestrial objects at sea • • • • • 69 
\5 For reducing the Sun*s Declination to any given Meridian and 

to any time under that Meridian •••••• 70 

16 To reduce the Sun's Right Ascension to any given Meridian, and 

to any time under that Meridian 72 

17 Logarithmic Sines, Tangents, and Secants, to every point and 

quarter point of the Compass 74 

18 Logarithms of Numbers • 74 

19 Logarithmic Sines, Tangents, and Secants to Degrees and 

Minutes 90 

20 Natural Sines 139 

21 Log-Rising, or Versed Sines 148 

22 Correction of the Moon's Apparent Altitude 156 

23 The Mean Reduction of the Moon's Horizontal Parallax, answer- 

ing to any Latitude, according to the Spherical Figure of the 

Earth IW 

24 The Sun's True and Apparent Altitude 165 

25 The Refracted Semi-diameter of the Moon 166 

26 The Augmented Lower Semi-diameter of the Moon • • . . . 166 

27 The Lower Apparent Semi-diameter of the Sun 166 

28 The Semi-diameter of the Sun or Moon from their centres at 

different Altitudes, and to any part of their Lower Semi-circum- 
ference • •• 1^7 



XI. 
TABLE. PAGE. 

29 The Semi-diameter of the Sun and Moon, reduced by the Dip of 

the Horizon 167 

30 Correction of the Stars' Altitude to different Heights of the Horizon 168 

31 To Reduce the Altitudes of the Heavenly Bodies to the true 

Altitudes, according to the Spheroidical figure of the Ekurth • 170 

32 Sun's Declination from 1831 to 1846 172 

33 To correct to Sun's Declination for the changes in periods of four 

years • • • • 174 

34 To Reduce the Moon's Horizontal Parallax, and Semi-diameter 

to anytime under the Meridian of Greenwich 175 

35 Luni-solar Table, with Correction «••• 176 

36 Proportional Logarithms • • 219 

37 The Right Ascensions and Declinations of the Principal Fixed 

Stars^adaptedto the 1st January, 1833 • 238 

38 Meridional Parts according to the Spheroidical figure of the Earth 235 

39 Natural Tangents and Co-Tangents 241 

40 Natural Secants and Co-Secants ••••••••••••• 252 

41 Correction to the Moon's Age • 263 

^2 Latitudes and Longitudes t , . 264 

43 Times of High Water at full and change 297 



END OF CONTENTS TO BOOK SECOND. 



DIRECTIONS FOR THE BINDER. 



The Plate of the Mariner's Calealator to flice the Title Page. The Scale to be 
oppoelte Page 80. The Mariner's Compass opposite Page SO. The Chart to f«oe 
Page 68, and Hadley's Sextant to face Page lOS. 



GEOMETRICAL DEFINITIONS, 



BOOK FIRST 



So much depending on the science of Nayigalion, we cannot be too 
particular and explicit in its elucidation, and will therefore commence 
with such Geometrical Definitions as are deemed necessary to obtain a 
fundamental knowledge of it 

Geometry is a science in which we treat of the properties of Magni- 
tudes in general, as of lines, surfaces, and solids. 

I. 




B 



An Angle is the inclination or meeting of two 
right lines in one point; the lines AB and AC 
are called the legs or sides, and the point where 
they meet, the vertex or angular point An An- 
gle is frequently expressed by three letters, the ^ 
middle one denoting the angular point, as the angle BAC. 



II. 



A Circle is a plain surface bounded by a curve line, 
which is called its circumference, every where equally 
distant from a point D within the circle, called the 
centre. 



III. 

The Radius of a Circle is a line drawn from the centre to the 
circumference, as db, or it is the opening of the compasses to describe 
a circle, and is half its diameter. 




IV. 

A Segment of a Circle is a part of the circle cut 
off bv a line drawn across it, which line is called a 
chord, as EF is a chord to the arch egf. 
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V. 

A Quadrant is half a semicircle, or a fourth part of an entire 
circle, as ABC. 

VI. 



A Right Line is said to be perpendicular to 
another right line, when it falls on it to make the 
angles on both sides equal, as in AC in the figure 
AB CD, where the angle dac is equal to the angle 
CAB, each containing 90 degrees. 




VII. 

An Acute Angle is less than a right angle, 
containing less than 90 degrees, as BAC. 



VIII. 

An Obtuse Angle is greater than a right 
angle, containing more than 90 degrees, as 

£DF. 



IX, 

Any part of a circle less than a semicircle, con- 
tained between two radii and an arc, is called a 
Sector; thus the space between AC BC, and the 
arc AB is called a Sector. 

The smallest number of right lines that can 
include a space, are three, which form a triangle, 
which consists of six parts, viz. three sides and 
three angles; Triangles are of different sorts, 
according to the length of their sides. 

X. 

A right-angled Triangle has one of its angles 
right, or containing 90 degrees : the side opposite 
the angle is termed the Hypothenuse, as D, the 
other two are called legs ; that standing upright is 
called the perpendicular, as AB, and the other, as 
AC, the base. The angles opposite the two legs 
are acute. 






XI. 





An acute-angled Triangle has all its angles 
acute, none of them being equal to 90 degrees, as 

DBF. 






XII. 

An Isosceles or a Scalene Triangle, may be either right angled, obtuse, 
or acute. 

XIIL 

An Isosceles Triangle has two of its angles 
equal, as ghi. 

XIV. 

A Scalene Triangle has all its sides unequal, 

as ABC. 

XV. 

Similar figures, are those that have all the angles of the one 
equal to all the angles of the other, each to each, and the sides about 
the angles proportional. 

XVL 

The Perimeter of a figure, is the sum of all its sides taken together. 

XVII. 
A Problem is something proposed to be done* 

xvm. 

A Theorem is something proposed to be demonstrated. 

XIX. 

A Lemma is something which is premised or demonstrated, in order 
to render what follows easy. 



A CoroUaxy is a consequent truth, gained immediately fit>m some 
preceding truth or demonstration. 

XXI- 

A Scholium is a remark or demonstration made upon something going 
before it 



GEOMETRICAL PROBLEMS 



A Problem is when something is proposed to be done, as a figure to 
be drawn. 

PROBLEM I. 

To draw a Right lAne parallel to a given Right Liney at a given 

distance. 
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With your compasses talce the nearest dis- 
tance between the point D and the given line, > 
with which distance, set one foot of the com- 
pass on any part of the line AB, and draw ' 
any arch as at c, from which draw a line to touch the point at D, and 
the line CD which is required, will be parallel to AB. 

PROBLEM IL 
To divide or bisect a given Line into two equal parts. 



With any distance in your compasses 
greater than half the line m^y with one foot 
in D, describe an arch, and again with the 
same distance, with one foot in £, describe 
another arch to intersect the other at CF ; 
through CF draw a line, which line will 
cut DB at the point B into equal parts. 
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PROBLEM III 

From a given point E, to let faU a perpendicular on a given 

right line. 



With one foot in £, with any radius, describe 
an arch to cut the given line in FO, from which 
points with the same or any radius, describe two f 
arcs intersecting each other at c, then through ;^ 
the points E and c, produce a line, and the line 
HE will be the perpendicular required. 
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PROBLEM IV. 
To divide a Circle into any number of equal parts, as 4, 8, 16, or S2< 

Through the centre of the circle first draw 
tlie diameter, which will divide it into two 
equal parts, bisect the diameter with a perpen- 
dicular, which will divide the circle into four 
equal parts or quadrants ; bisect each of these 
quadrants through the centre, and it will be 
divided into eight equal parts. Each division 
may again be bisected, until you produce the 
required number. 

This problem is useful in constructing the 
Mariner's Compass. 

PROBLEM V. 

A Chord or Subtense of an Archy is a right line that divides the cir- 
cle into two unequal parts, and is a Chord to them both, as NO PB. 

A right line of an arch, is a line drawn 
from the end of an arch perpendicular to the 
radius, or is half the chord of twice the arch, 
so that PD is the sine of the arch P£, and of 
the arch pw ; the smn of the arches together 
= 180^, or a semicircle. 

The versed sine of an arch, is that part of 
the diameter intercepted between the right 
line and the arch i>£. 

The tangent of an arch, is a line drawn per-^ 
pendicular to the end of the radius, just touch- 
ing the arch, as el. 

The secant of an arch, is a right line drawn 
from the centre through the circumference, 
meeting the end of the tangent line to the 
same arch, as a L is the secant of the arch P£, 
likewise ag is the secant of the arch MP, to which mo is the tangent. 
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MARKS OR CHARACTERS. 

Signifies degrees, thus 90^ means 90 degrees. 

Signifies minutes, as 30' is 80 minutes. 

Signifies seconds, as 20^ or 20 seconds. 

Denotes morCy or is the sign of addition ; it likewise signifies that 
whatever number or quantity follows this sign, must be added 
to those going before, thus 2+4, that is 2 added to 4 ; again 
A + B, implies that the numbers or quantities represented by 
those letters are added. 
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6 

Signifies less, or is a sign of subtraction, consequently the number 
following it, must be subtracted from that going before, as 
9-6, or6firom9. 

This'i8*a sign'of multiplication ; numbers placed before and after 
it are to be multiplied, thus 6x7, means 6 multiplied by 7 ; 
again, 6x7X3, makes 126. 

This is a sign of division, and shews that the number standing 
before it is to be divided by that which follows, as 84-r-9, 
signifies that 84 is to be diviaed by 9 ; or division is expres- 
sed thus Y* 

A dgn of equality ; the numbers or quantities placed before it are 
e^ual to those which follow, as 6 X 2=12, or 6 multiplied by 
2 IS equal to 12. 

Proportion, and is explained thus : 6 : 12 : : 16 : 30, that is 
as 6 is to 12, so is 15 to 30, or when quantity is expressed 
by letters, A : B :: c : d, asAistoBsoisctoD. 

e«» This mark signifies the difierence between any two numbers, 
when it is unknown which is the greatest, as x ^ T, shewing 
the difierence between x and T. 

S Stands for Sine. 

Sec. Stands for Secant. 

Tan. Stands for Tangent 

Each of the three last with Co before them, denote the com- 
plement, as Co Sine, Co Secant, and Co Tangent. 

< Signifies Angle. 

<^ Angled, and with an s at top Angles, <*. 

A Denotes Triangle, or A' TrisQgles. 

Z Is firequently used to signify the sum of any two lines or numbers. 

X Implies difierence. 



AXIOMS. 



1. — ^Things which are equal to the same thing are equal to each 
other. 

2. — ^When equals are added to equals, the wholes are equal. 

3.— When equals axe taken firom equals, the remainders are equal. 

4. — ^When equals are added to unequals, the wholes are unequal. 

5. — ^When equals are taken firom unequals, the remainders are unequal. 



6. — ^Things which are doable of the same thing or equal things, arc 
equal to each other. ' 

7. — ^Things which are halves of the same thing, are equal. 

8. — Every whole is equal to all its parts taken together. 

9. — Things which coincide or fill the same space, are identical or 
virtually equal in all their parts. 

10. — ^AU right angles are equal to one another. 

11. — ^Angles that have equal measures or arcs, are equal. 



THEOREMS. 

The following Theorems are those on which the Problems in this 
work are chiefly grounded. 

THEOREM I. 

If a right line fall perpendicular on another right line^ it makes 
the two angles at both sides equal between themselves^ and also equal 
to four right angles^ 

Let the right line DC &11 perpendicular on the 
line AB, and about the centre p describe a circle, 
then the line Dp will cut the arc BA into two equal 
parts, and consequently when produced to c, will 
cut the arc at the other side into two equal parts, 
therefore the < " at the centre are right < ', and 
equal between themselves, hence all the <* at 
thi» centre made by any number of lines, are equal 
to four right <'. 

THEOREM n. 

Two straight lines, as AB DC, intersectiug each other at the paint 
E, the two vertical or opposite angles are eqtiuL 

The angle C£A is equal to the angle bed, 
likewise the angle CEB is equal to the angle 
aed, for by Theorem I., the angle CEB and 
BED are equal to two right angles, and in 
like manner the angles aed and ABC taken 
together, are equal to tjivo right angles. There- 
fore AEC and CEB are equal to the angles aeb and aed, and if the 
common angle ceb=aed be taken away, the remaining angles C£A 
BB1> will be equal. 
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THEOREM III. 

WJien a line falls on two or more parallel lines^ it makes the angles 
at tlie same side of one line equal those on the same side of the other. 

Let the line ef cut the two parallel lines ab 
DC, then will the outward angle £GB, be equal 
to the inward opposite angle ghd, on the same 
side of the line ef ; and tiie two inward angles 
B6H FMD, taken together^ will be equal to two 
right angles. 

For since the two lines AB CD, are parallel, 
the angle agh is equal to the alternate angle 
6HD, and the angle agh is equal to the opposite angle egb. There- 
fore ihe angle egb, is also equal to the angle ghd : Q.E d. 

THEOREM IV. 

If one line falls on another y the angles it makes with itj are together 
equal to two right angles. 




H 




Let AB meet the line DC, then the angles 
cdb CD A which it makes, are, taken together, 
equal to two right angles, for by Theorem I., 
let DH be perpendicular to ab, the angles 
ADH HDB are equal and right angles, but the 
angle adc is greater and the angle cdb is less 
than a right angle, therefore if tibe angle cdb 
were added to the angle hdc, the angle A- 
HDB would be equal to the right angle, and both equal to two right 
angles: q.e.d. * 

THEOREM V. 

If of any two triangles the three sides of the one are equal to the 
three sides of the other j the triangles are similar and tlieir angles 
equal. 



Let the perpendicular ad = that of EC, the base ab 
=BC, and DB=BE, then by placing the triangle bec 
on the triangle adb, the sides and angles will coin- 
cide with each other and be equal. 



THEOREM VL 

In an Isosceles Triangle the sides at the base are equal ; or if a 
Triangle have two sides equals their opposite angles are also equal. 

If the triangle BKp have the side be, equal to Ejp, then the angle at 
B wiU be equal to the angle at p. An Isosceles Triangle formed by 
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two similar triangles, as BEC CBp will have two sides, and the con- 
tained angle of the one equal to the two sides and contained angle of 
the other; as the side BE = E/7, and the angle B£C =/>£€, and the 
side Kc common. (Sec the preceding figure.) 

THEOREM Vn. 

The greater side in any Triangle subtends the greater angle. 

Let ABC be a triangle having the side AB greater c 

than the side AC, then will the angle ACB, oppo- 
site the greater side AB,be greater than the angle 
B opposite the less side AC ; for on the greater 
side AB, take the part ad equal to the less side ^ 
AC, and join DC ; then it is evident the angle ACB is greater than ACD 
by the angle DCB. The same may be observed of the other sides ; 

Q.E.D. 





THEOREM VIII. 

Wfien one side of a Triangle is produced^ the outward angle is 
greater than eitfier of tlie two inward opposite angles. 

In the triangle ABC, let the side Ac 
be produced to D, then the angle BCD 
is greater than the angles A or B, for 
draw CH parallel to AB, then the an- 
gle HCD will be equal to bac by 
Theorem III., and if CB and Afi be 
produced to £ and p, the angle bch 
will be equal to £BP bp, by Theorem ^ 
III., and the angle EBP is equal to the angle ABC, by Theorem II., 
therefore the angle BCD is equal to the angles BAC ABC, consequently 
must be greater than either singly : q.e.d. 

THEOREM IX. 

If two Triangles have two sides of the one equal to two sides of the 
other, hut the including angle of the one greater than the including 
angle of the other, then the side opposite the greater angle will be 
greater than the side opposite the less angle. 

Let ABD and £fh be two triangles, 
having the sides AB Bi) equal to the 
sides KF FH, and the angle efh greater 
than the angle ADB, then the side eh 
is greater than the side ad, for let the 
triangle ABD be constructed out of the 
triangle bfh r: fbh, the angle bfh ^ 
will be less than the angle £FH, by 

the angle Biy, therefore reversely, by Theorem VII., the side 
greater than the side ad. 

c 




D 

EH is 
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THEOREM X. 

In any triangle the sum of any two sides is greater than the third, 
as in the angle ABC. 

AB BC together are greater than AC, for pro- 
duce A b to D, and make BC equal BD, then AD 
will be equal to the sum of the two sides AB BC ; 
then, by Theorem VI., the angles BCD bdc are 
equal, therefore the whole angle ACD is greater 
than either of the Isosceles angles bdc BCD, and, 
by Theorem VIL, ad is greater than AC : q.b.d* 

THEOREM XL 

In any Triangle the sum of the three angles is equal to two right 
angles. 

For in the triangle abc, let AC be produ- 
ced to D, the angle BCD, by Theorem VIII., 
wiU be equal to the angles at A and B, and 
by Theorem I. or II., Uie angle bcd-hbca 
is equal to two right angles, therefore ABC 
+ BAC + BCA, are all equal to two right 
angles. 

THEOREM XII. 

In any figure, whatever tlie sum of all the inward angles taken 
together, is equal to twice as many right angles, wanting four, as the 
figure has sides. 

Let ABC d B be any figure, the sum of all its inward 
angles at AXBxcxdxe is equal to ten right 
angles wanting four right angles ; for if five triangles 
be constructed on this figure towards the centre, 
each triangle will be equsJ to two right angles, by 
Theorem XL, and by Theorem L, all the angles at 
the centre f are equal to four right angles, there- 
fore the five inward angles abode, want the four 
right angles at the centre/to make up ten right angles. 

THEOREM XIIL 

In any figure when every side is produced outy the 
outward angles is equal to four right angles. 

Let the outward angles be denoted by abcdb, 
and the interior angles by 12345, then, by Theorem 
IL, each of the outward with its inward angle, is 
equal to two right angles, being the two angles 
made by one line meeting another. The sum of all 
the outward or inward angles, is equal to twice as 
many right angles as the figure has sides^ but the 
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sum of all the inward angles is equal to twice ' as many right angles as 
the figure has sides, wanting four right angles. Therefore the sum of 
all the outward and all the inward angles, is eqnal to the sum of the 
inward angles, with four right angles, (by Ax. l.j 



THEOREM XIV. 

The square of a whole line is equal to the sqtuires of its two parts , 
together with twice the rectangle of those parts. 



D. 



Let A BOP be the square on the line ab, 
which line divide in the point C The square ^ 
of AC and CB together, with twice the rectangle 
AC and CB, is equal to the square abpg, for 
from the point c draw the lino CH parallel to 
BP ; and again, make bf equal to cb, and draw 
BD parallel to ab, then de will be equal to AC 
or to GH, and also to each of the lines dg, bh, 
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FP, and also cb to ef, CB or bf, then cbbf will gF 

be the square of one of the parts, and deug the square of the other 
part Also the parallelogram bfph equal to that of aceu, both toge- 
ther being twice the rectangle of the two parts more the square of the 
whole line. Or thus : let one of the parts be a: the other y, then xXy 
squared will hex*x 2xy x y% equal to the square of the whole line. 

THEOREM XV. 

The square of the difference of two lines is less than the sum of their 
squares^ by twice the rectangle of the said lines. See the last figure. 

Let AC and cb be the two lines, degh the square of AC = the dif- 
ference of the lines, and cbef the square of the other line CB, now if 
the square of their difference, which is de oh be taken away, it will 
leave the rectangular parallogram ak ep = twice the rectangles of the 
two lines. » 

Or thus : let one line be x the other y, what is the square of their 
difference? :r,-y squared, gives a:*-fy*— 2 a: y, as before. 

THEOREM XVI. 

7%e difference of the squares of any two right lineSy is equal to the 
product of their sum and difference. See figure in Theorem XIV. 

Let AB CB be the two lines, then AC is their difference, and the 
square of ab, less the square of cb, is equal to the rectangle contained 
imdOT AB and AC, (their sum and difference,) for the parallelogram dlon 
is the rectangle contained by their sum and difference, and the paral- 
lelogram FN, is equal to ep, for BF is equal to fl, and fp to AC ; 
or thus, let one line be x the other y, then a:-hy x ^— y=a?^— y\ 
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THEOREM XVII. 



The square of the Hypotliemise of any right angled Triangle^ is 
equal to the sum of the squares of the two other legs, including the 
right angle. 

Let ABC be the right angled triangle, having 
AB=:;£C, and let abed be the square of AB, and 
CGFB the square of CB both equal, and iiiCA 
the square of the hypothenuse AC, then the ||;< 
squares of AB and BC are equal to the square 
of AC, which is thus proved. Let the square 
of AC be turned back, and it will be equal to 
the square acdf, covering the four triangles 
xynhj the triangles y and h being half of their 
squares arc equal to each other, for their sides 
are equal, therefore both together are equal to cither of the squares AB 
or BG. Again, the outside triangles g aud / are equal to y and A, and 
likewise to x and n ; therefore the square of AC is equal to the square 
of AB 4- the square of BC. 

Corollary. The difference of the squares of the hjrpothenuse 
and either of the legs is equal to the square of the other leg, by Theo- 
rem XVI., the product of the sum and difference of the hypothenuse 
and either of the legs, is equal to the square of the other leg : q.e.d. 




THEOREM XVin. 



In any obtuse angled Triangle j the square of the side subtending the 
obtuse angle J is greater than the s^um of the squares of t/ie other two 
sides, by twice the rectangle of the base^ and the distance of the per- 
pendicular from the obtuse angle. 

Let ABC be the right angled triangle, and BD the ^ 

line drawn from the vertical angle B, cutting the base 
into two segments AD DC, then the square of AB is 
greater than the squares of ad db, by twice the rec- 
tangle AD DC, for by Theorem XVII. the square of 
AB is equal to the squares AC CB, aud by Tlieorem 
XIY. the square of AC is equal to the squares of ad 
DC, together with twice the rectangle AD DC, hence 
the square of AB is equal to the squares of AD DC 
and CA, together with twice the rectangle of ad dc ; 
but the squares of DC CB, by Theorem XVII., are equal to the square 
of DB ; hence the square of AB is equal to the square of ad db, more 
twice the rectangle of ad DC. Therefore the square of AB is greater 
than the squares of ad dc, by twice the rectangles of AD DC : Q.CD. 

Corollary. The square of ab^ less the squares of ad dc, divi- 
ded by twice ad, is equal to DC. 
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THEOREM XIX. 

If a straight Ihie be divided into two partSy the rectangle of the 
whole lifie and one of the parts will be equal to the square of the same 
part J and the rectangle contained by the two parts. 

Let the straight line be ab divided at c, then 
the lectangle ab ac, is equal to the square of AC, ^ 
and the rectangle contained by AC and CB, for 
make AD equal to AC, by a perpendicular let fiedl j> 
from A, and draw d parallel to ab. Again, draw C£ parallel to ad, 
then AB DF will be the rectangle contained by AC ba ; likewise AC 
D£ is a square on one of the parts, and C£BF is Uie rectangle contained 
by the two parts AC CB, which is equal to ad bf ; or if one of the 
parts was x Uie other y, the two parts wiU be or + y = the whole line, 
and if multiplied by one of the parts, suppose Xy it will be x-k-y x 07= 
x^+xy. 

CoROLLABT. Twice the whole line multiplied by one of the 
parts, will be equal to twice that part squared, more twice the same 
part multiplied by the other part; thus, the whole line being or+y 
X2=2a:+2yxa:=:2a?*+ 2 x y. 

THEOREM XX. 

In any triangle if a perpendicular be let fall from the vertical angle 
on the base, cutting it into two segments, the square of the side opposite 
the acute angle, is less than the squares of the other two sides, by twice 
the rectangle of the segments of the base made by the perpendicular. 

Let ABC be the triangle, and the per- ^ 

pendicular let fall be bd, then the square 
of ab is less than the squares of BC and 
AC, by twice the rectangle of AC and 
DC, for by Theorem XVII. the square of A' 
BC is equal to the squares of do bd, and the square of A b is equal to tlic 
square of AJ> and db ; and the square of bc, dc, are equal to the 
squares of AD and db, and twice the square of DC, with twice the rec- 
tangle of AD DC ; but the squares of ad DB are together equal to the 
square AB, and twice the square of DC, and twice the rectangle ad dc, 
which are together by Cor. Theorem XIX., equal to twice the rect- 
an^e AC DC, hence &e squares of BC AC, are equal to the square of 

AB, and twice the rectangle of .AC dc, therefore if twice the rectangle 
BC DC be taken away, the square of AB is less than the square of BC 

AC, by twice the rectangle AC dc : q.e.d. 

THEOREM XXI. 

In any Triangle if a perpendicular was let fall from the vertical 
angle on the base, the difference of the squares of the segment of the 
base, is equal to the difference of the squares of the two sides. 
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The square of AB is equal to the 
square of BD and AD by Theorem 
XVlI., and the square of BC is equal 
to the square of bd dc, hence the 
difference of the squares AB BC, is 
equal to the difference between the 
sum of the squares AD bd, and the 
sum of the squares CD DB ; then take 
away the common square DB, and 
the difference of the squares AB BC, is equal to the difference of the 
squares AD DC : q.e.d. 

Corollary Ist. By Theorem XVI. the rectangle of the sum and 
difference of the two sides, is equal to the rectangle of the sum and 
difference of the segments of the base. 

Corollary 2nd. If the perpendicular falls without the triangle, 
as in figure 2nd, the rectangle of the sum and difference of the two sides, 
is equal to the rectangle of the sum of the two segments AD dc=:ac, 
and the outside segment produced by the perpendicular =:dc. 

THEOREM XXII. 

If the base of a triangle be bisected by a right liney drawn from the 
vertical anglcy the sum of the squares of that Kne and half the bascy 
unU be equal to half the sum of the squares of the other sides of the 
triangle. 

In the triangle ABC, let the line bd bisect 
the base at the point D ; again, let fall a perpen- 
dicular line firom the point B, on the base AC, 
which falls at p, then by Corollary 2nd, Theo- 
rem XXI., AB squared=BC squared, more AD 
squared, more twice the rectangle AD DC ; and A^ 
by Theorem XXL, BC squared = B]i squared, 
more CD squared, less twice the rectangle ad dc ; hence AB squared 
more BC squared, is equal twice bd squared more AD squared, and CD 
squared = twice the squares of ad db : q.c.d. 

THEOREM XXIII. 

If any straight line be bisected, and any other point be taken, on 
it, or the line be produ<:ed to another point, tlie sqtiare of the unequal 
parts will be double the sqiuires of half the line, and that of the inter^ 
mediate segment. 

Suppose the right 
line AB was bisected 
in the point c, and 
again divided into 
two unequal parts in 
the point D ; either 
in the line AB, or 
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AB produced to the point D, as in the second figure ; then the square 
of AD and BD, is double the square of AC and CB, for draw the per- 
pendicular CE, and make it equal to AC ; then, by Theorem XVII., the 
square of AE is equal to double the square of AC=half AB» and by the 
same, the square of £F is double that of CD, (the intermediate distance) 
therefore £F is equal to double the square of CD, and AE double the 
square of AC, the square of half the line ab,) then by Theorem XVIL, 
the square of AF is equal to the squares of AE and EF, or to the square 
of FD=CD), (the intermediate line,) and the square ad : q.e.d. 

THEOREM XXIV. 

If any two lines intersect each other in a circle ^ the rectangle of their 

segments is eqtuiL 

Let AB CD intersect each other within the circle 
in the point J9, then the rectangles AB and CD are 
equal ; to simplify and make this more clear, let 
one of the Unes be the diameter of the circle=CD, 
and let the other AB cut it in p, then the centre of 
the circle l will be half CD, and ph ld two seg- 
ments ; bisect AB at », and An np will be two seg* 
ments, then join AL, which=:LD, or radius, and 
you have constructed the triangle ApL ; then, 
by Theorem XXII., the difference of the squares 
of AL i^, will be equal to the difference of the squares of An 
np ; but die difference of the squares of any two lines, is equal to the 
rectangle of their sum and difference, by Theorem XVI., therefore as 
DL is=:iiC,/>0 is the difference and lyp their sum, =DL Lp; therefore 
Cj9+/>D is =z the difference of their squares, = the difference of the 
squares />L AC ; and let />B be the difference of the segments An npy 
then J7B +/>A is equal to the difference of the squares of An np : q.e.d. 

Corollary. If the point of meeting falls without the circle at or, 
the rectangle xc cD is equal to the square of xoy for oro is a tangent 
and always perpendicular to the radius, or L, therefore the triangle xoL 
is a right angled triangle, the right angle at o ; hence the difference of 
the squares of oL xIa is equal to the square of ocOy but the difference of 
the squares of :rL OL, is equal to the rectangle of ^D xC. 




GEOMETRICAL PROPORTIONS. 



THEOBEM A. 

K four quantities are proportional, the rectangle of the extremes is 
equal to that of the me§ui. Let a : b : : x : y, then a X y == b x x. 
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DB : : AC : 



THEOREM B. 

If three be proportional, the rectangle of the extremes is equal to the 
square of the mean. Let a : b : : b : 7, then a X y =: b x b = (b*). 

THEOREM C. 
If there be two sets of proportionals, then the products or rectangles 
of the corresponding terms will also be proportional. Let * • ^ • • ^ : y 

,, ^, c:d::p:v 

then ac : bd : : xp : y V. '^ 

THEOREM D. 

If a line be drawn parallel to any of the sides, it 
cuts the two other sides proportional, and also the tri- 
angle into two equi-angular triangles. Suppose in the 
angle abc, let the line de be parallel to the side 
AC, then the triangle DBE is cqui-angular to the tri- 
angle ABC, for the line ab falls on the parallel lines 
DE AC, making the angle at A equal to the angle 
at Dj die same may be understooa of the line bc 
and its adjacent angles, the angle at B being common 
to both triangles. Then ad : C£ : : db : eb^ and ad 
DE, &c. &c« 

THEOREM E. 

If a right line bisect any angle of a triangle, it divides the opposite 
side into two segments, which are proportional to the two other sides. 
In the triangle ABC, let the line AD bisect the angle at B, then the seg- 
ment AD : the segment CD : : AB : BC, or ad : ab : : DC : BC. See 
the figure in the following Theorem. 

THEOREM F. 

In a right angled triangle, a perpendicular, 
from the right angle is a mean proportional be- 
tween the segments of the base ; and each of 
the sides including the right angle, is a mean 
proportional between the hypothenuse and the 
adjacent segment. In the triangle ABC, let ^ 
BD be the perpendicular, then bd is a mean proportional between AD 
DC, therefore ad : bd : : db : DC and BC is a mean proportional be- 
tween AD and DC, therefore AC : CB : : CB : DC and ab, is a mean pro- 
portional between AC and ad, therefore as AG : ab : : ab : ad. 

Corollary, ab squared is to bc squared as ad is to DC. 

THEOREM G. 

Equi-angular or similar triangles are to each other as the squares of 
their like sides. Let ABC ade be two similar triangles, the triangle 
ABC : the triangle ADE : : the square of AC : the square of ae ; for 




17 

V 

construct the rectangle Ac and CB^ = FB CA, 
and that of ab and £D =: YDEA; admit both 
these rectangles to be squares, it is plain the y 
square of one is to the square of the other, as the 
square of one side is to the square of the other. 

I ^ 

* ^r 

c 

CoRROLLART Ist A circle is a figure of an infinite number of 
sides, it represents a polygon of an infinite number of sides, making 
altogether the circumference of a circle, therefore one circle is to ano- 
ther, as the squares of the diameters of those circles. 

CoRROLl/4RT 2nd. And as the side of each polygon is equal to a 
part of the circumference, the radius of the circle being the other side, 
then that radius will be to that side of the polygon, as the radius of 
another circle will be to a similar side of a similar polygon, therefore 
the circumference of circles will be in proportion to their radii. 



THE GROUNDS AND PRINCIPLES 



UN WHICH 



ANGLES ARE CALCULATED 



Mathematicians have found it most convenient to represent the radius 
of a primitive circle as 1, which renders the computation easy and 
compendious, and to this radius the circumference of the circle was 
required, a question, called the quadrature of a circle, which engaged 
the attention of some of the most eminent Mathematicians, but could 
never be satisfactorily solved 

Ludolf Van Ceulen carried it to 36 places by a most elaborate calcu* 
lation, and after him Machen Shiut continued it to 74, still agreeing 
with Van Ceulen, and to such an exactness did the lovers of this science 
carry their calculations, that no doubt exists as to the correctness of 
even the last figure. Sir Isaac Newton, Dr. Halley, and several other 
eminent men, have given different methods, all more concise than that 
followed by Van Ceulen, deduced firom the doctrine of Fluxions, and of 
infinite series, or the geometry of curve lines, invented by Sir Isaac 
Newton. As far as these mettiods are carried, they are found to agree 
with that given by Ceulen and Shart, which proves the calculation to 
be correct, and indeed, so satisfied was the former with the result of 
his study, that he ordered it to be engraved on his tombstone. 

It will be unnecessarv to trouble the Navigator with these various 
methods for computing the circumference of a circle, and perhaps there 
are but few amongst those for whose use this work is principally intended , 

D 
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who may be prepared for such abstruse calculations. I will, however, 
give the conclusion at which Van Ceulen arrived in his calculation of a 
circle, whose radius is 5, or its diameter 1, the circumference will be 
3.1415.9265.3589.7932 3840.2643.3832.7950.!>88 + , consequently the 
circumference of a circle whose diameter is 2, must be double the above, 
and half the above, that is 1.5707.9032.6794.8966 + will be i of the 
circumference of a circle whose radius is 1 ; and as every circle is 
divided into 360 equal parts, called degrees, the i of the circumference 
answers for 90 degrees, and 1745.3292.5199.4229-1- will be the mea- 
sure for 1 degree. The part of the circumference answering to 1 
minute, is .00029.08882.08665 + , and as 1 minute is the 5400 part of 
the quadrant of a circle, it is so near the base or diameter that that part of 
the arc is nearly parallel to the radius, and consequently differs but little 
from the sine of 1 minute. 

The Tangents of such small arcs are equal to their sines, and the 
secants to the radius of the circle itself, as will be seen in the follow- 
ing construction : 

Suppose the diameter C£ of the circle BODE 
to be 2, or the radius AC, 1, the quadrant BE 
will be 1 . 5707 • 9632, &c, answering to 90^, or 
5400 minutes ; and suppose the arc EN to be 1 
minute or 5400 part of the arc BE, then 1.5707 
. 9632 + divided by 5400, gives 0002908882, 
&c. Ibr the measure of the arc EN, and en be- 
ing parallel to AB, will be the sine of 5400th 
part of BE, for if you erect a perpendicular at 
the point E, you will find it will run through 
the point N ; and, again, a perpendicular let fall 
from N will fall on E, which proves that the 
sines and tangents of small circles are equal. 
Likewise the secant AN is equal to the radius AE, which will be seen 
by dividing the arc BE by a smaller part of 90**, whose sines and tan- 
gents may be required. 

When the sine of a large arc is reqidred, the measure or length of 
that arc is not the sine, for suppose Ep is 60^, or the f of EB, it is evi- 
dent Ep is not equal to pL its sine, for the length of BB is 1 . 5707 . 9632 
-t-, the f of which must be 1 . 04719758+ equal E/>, but the sine pJj 
is only 8660254 + . Likewise its tangent HE 1 . 7320508 is not equal 
to the arc^E, neither is its secant AH 2 . 00000 equal to the radius 
AE=1. 

For calculating the sines, co-sines, tangents, co-tangents, secants, 
co-secants of any part of the quadrant there are various me^ods, but 
as they are not necessary here, and, without being beneficial, might tend 
to confuse the student, I have not introduced them in the present work. 
The sines of part of the quadrant of a circle have been calculated by 
many eminent Mathematicians, even to every second or the 324000 
part of the arc Bjs, and are carried in some Mathematical works, to 
several places of decimals, six of which are only requisite in most com- 
putations. 

Having the sines and co-sines given, the tangents, co tangents, secants 
and co-secants are found fi^om similar triangles. 

Example. Let the sine of 60"* be 8660254 />l, and its co-sine 
LA . 5000000, required the rest. 
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In this example we have two similar triangles, that of LAp and that 
of EAH, the <A being common to both, therefore al:lp::ae:eh, 
and al:aj9::ae:aH9 that is as co-sine 60'=. 500000 is to its sine 
.8660254,80 is radius 10.00000 to tangent 60^=1 .73205 + =eh, 
and as co-sine 60« . 500000 is to radius 10. 00000, so is radius 10. 0000 
to secant 60^=2. 000000= ah, from hence we derive the following 
role. Divide the sine by the co-sine for the tangent, and divide the 
square of the radius by the co-sine for the secant, or the cosine into 
the tangent is equal to the sine into the radius, and the co-sine into 
the secant, is equal to the radius into radius. 

The versed sine is al\iays formed by the co sine, thus: take the 
co-sine al from the radius, and the remainder will be the versed sine 
LE, and when the versed sine of any part above 90^ is required, it is 
called the supplement versed sine, and is formed by adding the co-sine 
of the supplement of the given degrees to radius. 

Having, I hope, given a satisfactory explanation of the nature of a 
circle, and of its sines, tangents, and secants, without involving the 
student in any difficult calculation, I will proceed to shew him the 
nature of angles, in as concise and explicit a manner as possible. 

The term angle is differently explained by almost every writer on the 
subject, that which I consider its true signification is this : — If a circle 
with the radius 1 were described round die point where two lines meet, 
the part of that circle included between the lines, is the angle they 
make with one another; it may be found in degrees, by saying as 
1 . 57079632 is to 90^, what will the part of the circle included between 
the lines be ? The result will give the angle in degrees, for example, 
suppose in the foregoing figure I draw the base ae to any length, and, 
again, the line ah in any direction, then, with the radius 1, 1 describe 
a circle about their point of meeting (a), and find there is between the 
two lines the point Ep of the circle; suppose it to be 1 .04719758, 
which is properly the angle ^AE ; then to find it in degrees, say as 
1 .57079632 is to 90^, what will 1 . 04719758 give, and you will find 
it gives you 60® for the angle eah, or L.\p. 

This, I think, sufficiently proves, that the angle any line makes with 
another, is that portion of the circle included between the two lines. 

Again, it may be argued that a degree containing 60 minutes, and 
each minute about 6079 feet, how can 1 minute answer to 000290888 + 
as I have before said ; but, in answer, let the radius of a circle be what 
it may, its circumference must be in proportion to its diameter, as I have 
before observed, for let the circumference be either greater or less than 
that w^here the diameter is 1 , it must be divided into 360 equal parts, and 
each part will be in proportion to the corresponding divisions of a larger 
or smaller circle. In the last figure, page 18, construct a circle within 
BCDB, then the arc ly is the f of the small circle, as is Ep the f of the 
outer one, and if the inner one be divided into 360 equal parts, 60 of 
those parts would be contained between LY as well as between Bp, 
and the radius ab will be to the radius AL, as the arc £p is to TL. A 
circle whose radius is 1, is found to be the most convenient, the term 
being so frequently used, and its log being 10.00000, for had the 
sines, tangents, and secants been computed to any other radius, the 
calcidations would have been more complex and tedions 
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THE SCALE. 



THE PRINCIPLE, CONSTRUCTION, AND APPLICATION 

OF THE SCALE. 



The Scale here introduced is that generally used by Mariners and all 
Mathematical Students, in constructing and measuring problems. 

Describe a semicircle with the radius CB or any radius, and from the 
centre C erect the perpendioular CD or CF, then divide the quadrant 
BD into 9 equal parts, and from the centre c draw lines through each 
of the divisions, until they meet a tangent line erected at B, the extre- 
mity of the radius. The lengths of these lines are the secants of their 
respective arches, and the lengths of the perpendicular they make, will 
be the tangents. Then draw the chord DB, and describe circles from 
each division of the quadrant until you cut the line DB, which will form 
it into a line of chorus. Again, draw lines from each part of the quad- 
rant parallel to the radius, and they will cut CD into a line of sines, 
then produce CD to F, and lay off the secants of each part of the quad- 
rant on it towards F, and you will make CF a line of secants : CD, 
which is equal to CB, is the secant of nothing or radius. Again, divide 
the quadrant ad into 8 equal parts, and describe circles from the point 
A as a centre, until you cut the line from A to d, then you will have 
AD marked as a line of rhumbs. There is another line called semi-tan* 
gants, which is but seldom used, it is formed by drawing lines from 
A, to each of the divisions of the arc BD, these lines cut the per- 
pendicular CD, beginning at c, into semi-tangents. Thus are the hues 
on one side of the Scale formed, beginning at the four brass pins, and 
marked Rum. for Rhumbs, Cho. for Chord, Sin. for Sines, Tan. for Tan- 
gents, ST. for Semi-tangents; and from the sine of 90=CD, chord of 
60^ = tangent < 45, on the same line is laid the secants, as in the figure, 
beginning at D towards F. There is another line of chords with a 
greater radius than the former, at the right hand of the Scale, nearly 
beginning under five inches ; it may be used as a line of latitudes, in 
which case the line above it will shew the number of miles in a degree 
of longitude in any latitude. 

Directly to the right of the line of rum. and the line of cho. are two 
other small scales of equal parts marked L and P, that marked L is 
larger than the other. 

The first division of these Scales is again divided into ten equal 

Sarts, and of whatever value you make each of these small divisions, 
lose marked witU the figures are ten times more, that is, suppose you 
call each of the small divisions 1, the value of itie next fiiU division 
must be 10, th^ next 20, &.C., Above the Rum. line, is another scale 
of equal parts larger than the former, to* be read and valued like 
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the other ; above which is a scale of iuchesy of the same nature as the 
others. 

To the left of these lines and scales are two others, called diagonal 
scales, the first is marked from the right to the left, with one division 
divided into ten equal parts both at the top and bottom, with lines 
drawn firom o at the top to 1 at the bottom, and from 1 at top to 2 at 
bottom, and so on to 9 which joins the 10th division. The height of 
this is equal to its breadth, and is also divided ^vith ten parallel lines, 
every second line at the top and right hand side is figured, with the 
middle line produced to mark the half, which is in some scalea 
marked *• 

The diagonal Scale on the lefl hand is of the same nature^ but is 
only half the other, and when it is used, torn the diagonal lo the right 
hand, and read it towards the lefl as in the large Scale. 

The large and small divisions of these two diagonal Scales aie to be 
valued in the same manner as those in the scales of eqoal pavta at the 
other end of the ruler, and when a problem has more than Uvo places 
of figures given in its sides, this may be taken coirecdy to the last, bj 
either of these diagonal scales, thus ; if you have only two places, take 
them firom the first Une as in tlie other scales, and if you require a third 
place, find it among the figures at the right hand side, and with the 
second place at the top, follow down the line until you come to the 
angle of meeting, when, with one leg of your compasses there, ext^fid 
the other along the line, until you come under the first place fi)imd 
among the figures at the top, and you have the extent of the three 
places of figures ; for example, suppose it was required to take S2S firom 
either of the diagonal scales : find 5 at the right hand of the diagonal 
and 2 at the top, and at their angle of meeting place one foot of your 
compasses, then extend the other on the same line, until yon come 
under 8 at the top, and you have 325 taken. 

Sometimes you may have four or five places of figures, in which case 
it is not easy to take them fi*om or apply them to the Scale, to remedy 
which, diviae the given number by any other that would reduce it to 
two or three places. If this is done in constructing a figure, the sides 
required when measured on the same scale, must be multiplied by the 
number by which it was divided for their ^e length or Ysuue, 

Sometimes when it is necessary to measure on Uie small scales L. or 
P., the number given may be greater than what is laid down on them» 
in which case suppose the number to be 112, take 12, that is 10 at the 
top and 2 of the small division, and lay it ofi* from 100 towards the 
right hand, then extend your compasses to the beginning of 100, and 
you have the required 112. 



OF GUNTER'S SCALE. 

On the other side of the Scale is that called Gunter's Scale, firom 
Edmund Gunter, who laid down the logarithms of the lines of which 
we have been treating on the opposite side. The most difficult part 
to be understood, is that called the line of Numbers, marked Num. i 
most writers on Uie subject differ in their explanation of it, and oft^n 
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embarrass the reader instead of affording him the information of which 
he may be in search. The manner in which I shall here treat of it, wiU, 
I hope, be found plain and satisfactory. 

This line begins with 1 at a pin on the left hand side of the 
ruler, following up to 1 with another brass pin just at the middle, 
this 1 is properly 10 which is plainly seen by counting the line up 
towards the right hand. To the right of the pin at 1 or 10, there is 
another with 12 over it ; these two pins cause much trouble and confu- 
sion to most students, but to remove the difficulty attending the use of 
this part of the line, observe carefully what follows. 

From the middle pin to the right hand end of the line, is of the same 
dimensions and equally divided, as the first part, and the line may be 
read firom the begmning to the end, thus : Numerate firom 1 at the left 
hand in the first part to 1 or 10 at the middle pin, 12 at the second, 
the next 2 make 20, the following 3 make 80, &c. &c. to the end, then 
the last 10 at the right hand will become lOO. 

That part of the line on the right hand, will in all cases answer for 
the first part, when the number does not exceed 10, the line only con- 
tains the logarithms of the numbers, and is constructed by taking the 
log. of 2 firom a scale of equal parts^ and lapng it off from 1 towards 
the right, and putting 2 at the end, then lay off the log. of 3 from the 
same scale, and place 3 at the end, and in like manner proceed to the 
end : for if you cast your eye to the Table of Logarithms, you wiU see 
that the log. of 2 is tlie same distance from that of 1, as the log. of 4 is 
fix)m that of 2, therefore the distance from 1 to 2 in the line, is die same 
as that firom 2 to 4 ; the same is to be understood throughout the line. 
The reason that the right hand part of the line is divided like the 
other, is that the log. of 20 is the same distance from that of 10, as the 
log. of 2 is from that of 1 at the left hand, therefore the difference of 
the log. of any two numbers is the distance between them on the line. 

The Use and Application of the Line of Numbers. 

All direct proportions are worked and solved mechanically by this 
line, thus: the extent and distance from the first term to the third, is 
equal to that from the second to the fourth, or the answer. 

Example 1st. — If 1 yard of cloth cost 2 shillings, what will 4 yards 
cost ? The extent or distance from I to 4, will be equal to that from 2 
to the fourth or answer, 8. 

Demonstration. — ^The distance from 1 to 4 is 0.602060= the 
log. of 4, and that of 2 is 0.301030=the log. of 2, then it is evident if 
0*602060 were laid from 0.301030 towards the right, it would be equal 
to . 903090, or the distance from 1, which is equal to the log. of 8, 
the fourth number or answer. 

Example 2nd. — [f 2 yards cost 3 shillings, what will 4 yards cost? 
Here the extent ttom 2 to 4 is equal to that tsom 3 to 6, the fourth 
or answer. 

Demonstration.— The distance from 2 to 4 is equal to 3 . 301030 
= differences of their logs., this being laid from the log. of 3=0. 477121 
towards the right hand, will be equal to . 778151, or log. of 6 the 
an8wer=distance 6 from 1. The same may be observed all throughout 
the line. 
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Of the line of Tangent^ marked T. R. 

On this line are laid the Log. Tangents of 4 points of the Compass, 
taken from the same scale of equal parts, as the logs, in the line of num- 
bers, and, as it is impossible to give a line of Tangents to 8 points, 
find its complement among the points ; this line is used in conjunction 
with the line of numbers in the solution of problems in plane sailing* 
See its application in plane sailing. 

Of the Line of Sine Rhumbs, marked & R. 

ft 

This line gives the log. sines to 8 points or 90^, and is laid down 
fit>m the left to the right, similar to the former, and for its use see the 
problems in the sailings. 

Of the Line of Sines. 

Though this is called the line of versed sines, it gives only half the 
versed sine of the supplement of the arcs marked on it, and is con- 
structed by taking the log. of 2 (=the diameter of the primitive circle, 
as explained in page 18,) firom the log. suversed sine of the given arc, 
and laying the remainder on the scale from the right to the left hand. 
Its chief use is in finding the angles of a Plane or Spherical Triangle, 
when the three sides are given. See Oblique Trigonometry. 

The line of Tangents, marked Tan., is of the same nature and use as 
that of T. R. The latter is given in degrees. 

In the line marked Mer. are laid the Meridional Parts. 

The line of Equal Parts, marked E. P., is taken in conjunction with 
the one above, for constructing charts according to Mercator's projec- 
tions, but they are so small that they are of but little use for that 
purpose. 



PLANE TRIGONOMETRY. 



Every Problem in this Science requires the assistance of the Tables 
computed to the primitive circle, otherwise it must undergo one of the 
operations by which the circumference of that circle was calculated, and 
afterwards employ one of the converging series, by which the sines, 
co-sines, &c. were computed. This would consequently cause the 
clearing of a single problem, in Plane, Oblique or Spherical Trigono- 
metry, alinost an endless tads:, for it must be observed that in every 
case proposed, one of the sides must be made the radius of a circle. 
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whose circumference will be in the same proportion to that radius, as 
is the circumference of the primitive circle to its radius =1. 

If in a right angled triangle the base be made radius, and a circle be 
described about its angular point, the perpendicular will be outside, 
and consequently will become a tangent of its corresponding arc, as in 
the primitive triangle H AE. When the base Afi is made radius, H E 
becomes the tangent of the arc pE. The same may be understood when 
the perpendicular is made radius, the base will then become the tangent 
of its corresponding arc or angle; from hence we haye the following 
axiom, which ought to be committed to memory* "" ^ 

If the hypothenuse be made the radius of a circle described about 
fhe angular point, then the perpendicular and base become each the 
sines of their corresponding arc or angle, and from hence we have the 
following axiom. 

If the Hypothenuse of any Right Angled Plane Triangle be made 
the Radius of a Circley the other two sides or legs will be the sines of 
their opposite Angles^ and if either of the sides^ including the right 
angky be made Radius j the other side will be the Tangent of its oppo- 
site Angle^ and the Hypothenuse will be the Secant of the same 
Angle, 






CASE I 

The Hypothenuse and the Angle given, to find the Base and 

Perpendicular. 

Example.— Given the Hypothenuse 496, and the angle opposite the 
base 66*^ 16'^ to find the perpendicular AC, and the base ab. 

By Construction. 

Draw the base CB, and at the 
point B make an angle == 83^ 45 
=: the arc xy^ then from B draw a 
Kne through a?, and make it = 496 / 
=: BA, the Hypothenuse, and from A / 

let fall a perpendicular, and it will J J ^ , ^^^i>.Mo..>^p -v r^ 

cut the base at c ; then measure the lines AC cb, on the same scale 
of equal parts from which you took the length of the Hypothenuse, and 
they will measure 412 . 4 and 275 . 6. 
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By making ab radius, AC becomes the sine of the arch ad or ay. 

As the Tables are calculated to a circle whose radius is 1, it is neces- 
sary to lay down the sines and co-siucs answering to the /. 33*^ 45', viz. 
N.S. 55557, N. C. S. 83147, the tiiangle ABC being similar to the 
tabular triangle lgb. 



By Calculation. 

/ y^ To find the Base CB. 

: Radius lg=1:: Radius ab (or hypothenuse) = 496:ncs. •83147 
=B6::Base BC=412.4. 



To find the Perpendicular AC. 

:Radius L6=:1 :: Radius A B =496: Perpendicular BL. 55557=NS.:: 
Perpendicular AC 275 . 5. 



Again f to find the Base CB. 

As Radius BG . . 10.00000 

is to Hypothenuse 496 ab 2 . 69548 

80 is Co-sine < Brz <« ? o qi qq/- 
330 45' . ^ ^.m\)S5 

to the Base bc. 412.4 =: 2.61533 



To find the Perpendicular AC. 

As Radius BG . . 10.00000 
is to Hypothenuse ba 496 2 . 69548 

I 9.74474 
to Perpendic. ac. 275.6=2.44022 



so is Sine < g = < b 
33« 45' 



By Gunter'*s Scale. 

The extent from 90^ to 33^ 45' on the line of sines, will reach from 
496 to 275 . 6 on the line of numbers for the perpendicular, and the 
extent from radius to complement 33^ 45' on the line of sines, will 
reach from 496 to 412 .4 on the line of numbers for the base BC. 

CASE 11. 



The Angles and one of the legs given^ to find the Hypothenuse and 

the Base. 

Example. — Given the Perpendicular ac 275, and the angle a, to find 
the Hypothenuse AB, and the Base cb. 

By Construction. 

Draw the Base cb, on which erect 
a perpendicular AC, and make it equal 
275, then make an angle at A =56'' 
15' = xy, and from a draw a line 
through y, and it will cut the base 
CB at the point b, then will ab mea- 
sure 495, and BC 411 . 6, on the same 
scale of equal parts from which the 
perpendicular was taken. 

E 
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Detnonstratian. 

Wben LB is made radius of the small circle, B6 becomes its tangent 
and LG the secantof the angle blo, likewise when AG becomes the raidius 
of a larger circle, CB will be the tangent and ab the secantof the angle 
CAB, therefore in the stating and operation, there will be two radii, two 
tangents, and two secants, to be understood. 

By Calculation. 

To^nd the Base CB. 

As Radius LB = 1, is to Perpendicular 275 (or Radius), so is Tan- 
gent BO = 1 .497+ to the Base CB (or Tangent), =411.675. 

Tojind the Hypothenuse or Secant AB. 

As Radius lb = 1 , is to Perpendicular (or Radius) AC 275, so is Secant 
LB = 1 . 800+ , to Uie Hypothenuse (or Secant) ab, 495. 

By Logarithms. 



Tojind the Base CB. 



To find the Hypothenuse or Secant. 



: Radius l b 



::Base CB 411 .6 



10.00000 I : Radius L b 



10 . 00000 



: : Perpendicular 275 ac 2 . 43933 
: Tangent Z. 56,15 a 10.17511 



2.61444 



: : Perpendicular ac 275 2 . 43933 
: Secant z. 56.15 A 10.25526 



:: Hypothenuse AB 495 = 2.69459 



CASE HI. 

The Angles and one of the Legs given to find the Hypothenuse and 

other Leg. 



By Construction. 

Draw the base CB=:33, and make an angle at 
B = 53^ 26' =: xyj then from B draw a line through 
X, and at the end of the base erect a perpendi- 
cular, and it will cut the hypothenuse at A, then 
AC and AB being measured on the same scale as 
before, will give 55 . 39 for the hypothenuse, and 
44 . 49 for the perpendicular. 
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By Caiculationj making Base RadiuSy to find the Perpendicular. 

As radius 1 = OB is to Base BC (or Radius) = 33, so is Tangent BL 
= 1 . 348 to the Perpendicular AC (or Tangent) 44 . 484. 
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To find the Hypothenuse or Secant 

As radius 1 = ob is to base cb, so is secant < 53^ 26/ = 1 . 679, to 
the hypotbenose or secant ba, bb . 407. 

By Logarithms. 



To find the Perpendicular, 

: Radius ob . . 10 . 00000 
::Base 33 Bc . . 1.51851 

: Tangent z 53* 26' g 10 . 12973 



To find the Hypothenuse. 



\ Radius gb . 
r'.Base 33 BC . 
: Secant z. 53« 26' g 



10 . 00000 

1.51851 

10.22493 



: : Perpendicular ac 44.49= 1 . 64824 : : Hypothenuse tt5 .39 1 . 74344 



By Gunter^s Scale. 

The extent from 36^ 34' to 53o 26' on the line of sines, will reach 
from 33, the base, to 44 . 49 on the line of numbers for the perpendicu- 
lar, and the extent from radius to 53^ 26' on the line of sines, will reach 
from 33 to 55. 31 on the line of numbers for the hypothenuse. 



CASE IV. 

The Hypothenuse and one of the Legs given to find the Angles and 

the other Leg, 

Bt Constbuction. 

Draw the base, on which erect a per- 
pendicular, and make it=500=CA, dien 
from the point A lay off 575 from a scale 
of equal parts, and it will cut the base at 
the point b ; lay cb on the same scale, 
and it will measure 284, then describe a 
circle about the point B or A, and mea- 
sure the angle from the line of chords, 
which will give < A 29^ 36, and < B its 
complement. 

By Calculation. 

To find the <G by making the Hypothenuse radius. 

As hjrpothenuse ba or radius = 575, is to radius gl=1, so is per- 
pendicular AC = 500, to the co-sine = 86956 + = co-sine angle L 
29* 36'. 

To find the Base BC . 

As radius 1 = OL is to hypothenuse ab (or radius) =575, so is sine 
< L =: 494-1- to the base 284 . 0. 
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By Logarithmr. 



For the <G. 



For fhe Base. 



: Hyijothenuse 515 ab 2.759()6 : Radius gl . . 10. 00(K)0 
:: Radius gl . . 10.00000 : : Hypothenuse 575 ah 2.75966 
• Perpendicular 500 ac 2.69897 : Sine Z- 29^ 16' . 9.69367 



: : Co-sine Z. 29° 36' . 



9 . 93931 



::Base 283,6 bcz= . 



2.45333 



By making Perpendicular radium. 



: Perpendicular ac 500 2 . 69897 

:: Radius BL . . 10.00000 

: Hypothenuse ab 575 2 . 75966 

: : Secant Z. l 29^ 36' = 10 . 06069 



: Radius BL . . 10.00000 
: : Perpendicular ac 500 2 . 69897 
: Tangent Z. gb 29" 36' 9.75440 



: : Base Bc 284 



2 . 45337 



Or, 

As Secant Z. 29° 36' lg . 10.06069 

Is to Hypothenuse ab = 575 2 . 75966 

So is Tangent Z. 29° 36' gb 9 . 75440 



To the Base bc 284 = 



12.51406 
2 . 45337 



By Gunler*8 Scale, 

The extent from 575 to 500 on the line of numbers, will reach from 
radius to GO"' 24' on the line of sines, and the extent from radius to 
complement 60® 24' on the line of sines, will reach from 575 to 284 on 
the line of numbers. 

CASE V. 



The Hypothenuse and Base given^ to find the Perpendicular and the 

Angles. 

By Construction. 



Draw the Base gb = 33, on which erect 
a perpendicular, then from B lay off 59, and 
it will cut the perpendicular at the point A, 
lay AG on the scale and it will measure 48 . 9, 
then measure the angle as in Case lY. 
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By Calculation, making the Base radius^ to find the Angle. 

As base cb = 33 is to radius bg = 1, so is hjrpothenose ab = 59, 
to the secant < ff = 1 7878+ gives < 57*^. 

To find the Perpendicular or Tangent. 

As radius bg = 1, is to base cb = 33, so is tangent lb = 1 . 483+ 
to the perpendicular 48 . 939. 

Bt Logarithms. 



For the Secant < 

: Base BC = 33 

: : Radius eo 

; Hypothenuse 59 a b 



1.51851 

10.0<X)00 

1.77(»85 



:: Secant Z.G 56'' = . 10.25234 



For the Perpendicular. 



: Radius bg 
: : Base CB = 33 
; Tangent lb 5& 



10.00000 

1.51851 

10.17101 



: : Perpendicular ca 48.9= 1 .68952 



By Gunter^s Scale. 

The extent ttom 59 to 33 on the line of numbers, will reach from 90^ 
to 34° on the line of sines, and the extent from radius to complement 
34"" will reach from 59 to 48 . 9 on the line of numbers fox the per- 
pendicular. 

CASE VI. 

Tlie two Legs given to find the Angles and the Hypothenuse. 

Br Construction. 



Draw the base and make it = 33, on it 
erect a perpendicular ca, and make it 52 
from the scale of equal parts, then draw a 
line from A to B and lay it on the scale, 
and it will measure 61 . 59, then the <' a 
and B may be obtained by Case IV. and V. 
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By Calculation, making Base BG radius, tofiaid the Angle. 

As base BC 33 is to radius BGzrl, so is perpendicular ac±:52, to 
tangent < o = bl, f J = 1 .6757+ gives <57^ 36'. 

To find the Hypothenuse AB or Secant. 

As radius BG = 1 is to base bc rr 33, so is secant 1 . 866 OL to the 
hypothenuse 61 . 578. 



30 
By Logarithms. 



For the Angle. 

:BaseBc=:33 . 1.51851 
:: Radius BO . . 10.00000 
; Perpendicular ac = 52 1 . 71600 

11.71600 



::Ttogent ^o57® 36^ = 10.19749 



For the Hypothenuse. 

: Radius bq = 1 10-00000 

::Base 80 = ^3 . 1.51851 
: Secant < o 57® 36* 10.27098 



: : Hypothenuse ab 6 1 .59= 1 . 78949 



By making Perpendicular radius. 



For the Angle. 

: Perpendicular 52 ac. 

::Radiu8LB 

: Base CB r= 33 



For the Hypothenuse. 



1.71600 

10.00000 

1.51851 



:: Tangent < 32^ 24' = 9.80251 



: Radius bl 
: : Perpendicular ac . 
: Sect Z.L 32o 24' . 



10.00000 

1.71600 

10.07348 



:: Hypothenuse 61.59 = 1-78948 



By Gunter^s Scale. 

The extent from 52 to 3d on the line of numbers, will reach from 45° 
to 32° 24' on the line of tangents, and the extent from 90° to 32'' 24' on 
the line of sines, wiU reach from 52 to 61 • 59 on the line of numbers 
for the hypothenuse. 

All these examples may likewise be worked by inspection. See Use 
of Tables. 



THE MARINER'S COMPASS. 



The angle which the Ship's course makes with the Meridian, is de- 
termined by this instrument, which consists of a circular card divided 
into 32 equial parts, called points, and each of those divisions are again 
subdivided into four parts, called quarter points The circumference 
of the card is divided into 360 aegrees, and a point of the compass 
being the 32nd part of that circumference, is equal to 11^ 15^. 

That part of tne card towards which the northernmost point of the 
needle is directed, is called the north and the opposite point the 
south ; the middle point on the right on looking towards the north, is 
called the east, and the point opposite, the west Hiese four are called 
the cardinal points, ana the names of the others are compounded of 



\ 
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these according to their situation, and are marked with initials instead 
of the words, as in the annexed plate. 

The magnetised bar of steel, which is called the needle, is supported 
on a pin of fine steel, on which it freely turns, and firom its magnetic 
property, it acquires the power of pointing in a particular horizontal 
direction, namely north and south, which consequently determines the 
situation of the other points of the horizon. The card is confined in a 
brass case, slung in gimbals in order to counteract the motion of the 
vessel. The instrument is placed in a wooden case, that it may be 
preserved from accident 

The use of the Compass is to ascertain the direction in which a res- 
sel sails, and it is of course placed in the most convenient j^art of the 
ship, the plane of the card being parallel to the middle section of the 
ship's keel. When it is thus arranged, the point which coincides with 
a vertical line marked on the inside of the box, will indicate the direc-» 
tion of the ship's head, or shew her apparent course by the Compass. 
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A TABLE 

OF THE 

ANGLES MADE BY EVERY POINT OF THE COMPASS 

WITH THE MERIDIAN. 



North. 


South. 


Pointi. 


D.M. 


North. 


1 

South. 








i 


2.49 
5.37 
8.26 






N. by B. 


S. by B. 


1 




11.15 


N. by W. 


S. by W. 






1 
I 
1 




14- 4 
16.52 
19.41 






N. N. E. 


d. o. £. 


2 




22.30 


N. N W. 


S. S. \V. 






2 




25.19 










2 




28. 7 










2 




30.56 






NE.byN. 


S.E.by S. 


3 




33.45 


N. W. by N. 


S. W. by S. 






3 




36.34 










3 




39.22 










3 


i 


42.11 






N. E. 


o. £• 


4 




45. 


N. W. 


s.w. 






4 




47.49 


\ 








4 




50.37 










4 


1 


53.26 


* 




NE.byE. 


S.E.by E. 


5 




56.15 


N.W.byW. 


S.W.byW. 






5 


t 


59. 4 










5 


61.52 










5 


1 


64.42 






E. N. E. 


E.S.E 


6 




67.30 


W.N.W. 


W. S. W. 






6 


i 


70.19 










6 


i 


73. 7 










6 


i 


75.56 






E.byN. 


E. by S. 


7 




78.45 


W. by N. 


W. by S. 






7 


d , 


81.34 










7 


V 


84.22 








,»f 


7 




87.11 








East 


8 




90. 


West 




L. . 
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PLANE SAILING. 



The resolution of the cases in Plane Sailing, is only the application 
of Plane Trigonometry, for every case in the former, may be solved by 
the corresponding cases in the latter, considering at the same time, 
that the Earth is an extensive plane, having all the Meridians parallel 
as well as the parallels of Latitude, thereby making a degree of Lati- 
tude in every parallel, equal to a degree on the Equator, and also equal 
to those on the Meridian. In order to apply the cases of Trigonome- 
try to the subject now before you, observe the following instructions. 

Consider the perpendicular in Trigonometry to be the difference of 
Latitude in Plane Sailing, the base to be the departure, the hypothe- 
nuse the distance, the angle opposite the base, the course, and likewise 
the angle opposite the perpenaicular, the complement of the course. 

To understand the nature of the course, distance, difference of Lati- 
tude and departure, observe what follows. 

Tlie Course is the number of points that a ship sails from the Meri- 
dian, in any direction whatever, and is generally given. 

The difference of Latitude is the distance that a Ship sails to or from 
the Equator, either north or south, and may either be known by reckon- 
ing or by observation. 

The distance as considered in this sailing, is that which is run in a 
direct line or course from one place to another, and is either given from 
the log or found by calculation, as is explained in the cases. 

The departure in any Course, is the distance a Ship sails due east or 
west of the place left, or the distance she is to the east or west of the 
Meridian departed from, and is likewise to be found by reckoning or 
calculation, as may be seen in the cases. 

Sometimes it is found from Lunar Observation. 

To Construct the Cases relative to a Ship^s Course. 

Consider the upper part of whatever the figure is to be constructed 
on, the north, then the east will be on the right hand, the west on the 
left, and the part nearest you will be the south. Draw the north and 
south line to represent the Meridian from which the Ship first sails. 
If the course be given, with one foot of your compasses on the Ship's 
place, describe a circle with the chord of 60** and quaiter it, then lay 
off the course fix>m the Meridian towards the quarter to which the Ship 
sails in points or degrees, taken from the rhumb line or the line of chords, 
and draw a line from the centre of the circle or compass through that 
point, and it will shew the line of direction on which she sails. Again, 
if the distance sailed be given, lay it off on this line, taken from any 
scale of equal parts, and you have the place at which the Ship arrived, 
from which draw a line parallel with the Equator, until it cuts the 
Meridian. This line, likewise measured on a scale of equal parts, is 
the Ship's departure, and is called east or west, according as she is E. 
or W. of the Meridian. 
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Again, from the point where this line intersects the Meridian to the 
centre of the compasSi is her difference of Latitude, and is eitheri^north 
or south, as the Snip is either N. or S. of the line. This will be better 
understood by a reference to the constructions of the different cases. 

When the Latitude at which the Ship arrives is required, observe, 
that when you sail from the Equator, the difference of Latitude is to be 
added to the Latitude left ; and on the contrary, in sailing towards it 
the difference must be subtracted, their sum or difference will be the 
Latitude in, but if the difference of Latitude be greater than the Lati- 
tude left, then the Ship has crossed the Equator, in which case their 
difference will be the Latitude in, and of a contrary name with that 
left. 



CA3E L 

TTte Course and Distance given to find the difference of Latitude 

and Departure^ 

Problem. — Four days ago we were in Latitude 20° SS* N. by obser- 
vation, since which we sailed on a direct course N. W. by N. (clear of 
variation) 768 miles, required the Latitude in and Departure. 

Construction and Demonstration.* 

Draw the Meridian NS, and from the Ship^s n 
place A describe a circle with the chord of 60^, 
then take 3 points from the line of rhumbs, or 
33^ 45' from the line of chords, and lay it off 
from north towards west, which will be equal 
to the arc mn, then from A, the Ship's place, 
draw a line through n, and make it equal to 
the distance sailed, 768 = ab, then the Ship 
will be at B ; draw bn parallel to we, until it 
meets the Meridian ns, then an wiU be the. 
difference of Latitude, and bn the departure 
towards w ; then lay bn on the scale, and you will find it to measure 
426.7, and N A 638.6. 

By Calculation. 
Making the distance radius, it will be — 




To find the difference of Latitude. 

As Radius 10.00000 

is to the Dist. 768 . 2 . 88536 

so is Co-sine Course 3 pts. 9.91985 

12.80521 
10.00000 



totheDiff.Lat 638. 6 2.80521 



To find the departure. 

As Radius . . 10.00000 
is to the Dist. 768 . 2.88536 

so is Sine Course 3 points 9 . 74474 



12.63010 
10.00000 



to the Departure 426.7 =: 2.63010 



V 
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10.39 diff.LatN. 
20.32 Lat. sailed from 



Their sum give^ 31.11 the Latitude arrived at North. 



By Gunier*s Scale. 

The extent from complement Course to 8 points, either on the line 
SR, or on the line of sines^ will reach on the Ime of numbers from 768 
the distance, to 638*8, the diiference of Latitude. And the extent 
fix>m 3 points on either of the same two lines, will reach from 768, the 
distance on the line of numbers, to 426. 7, the departure. 

By ItMpecfion, 

As the distance 768 is too great to be found in the tables, take any 
part of it, supposing | =: 192, then find 192 amongst the distances 
mider 3 points at the top, and opposite it will stand 1 59. 7, the i of the 
difference of Latitude, 106.7 the i of the departure, these multiplied 
by 4, will give the difference of Latitude and departure required. 

CASE IL 

T%e Course and Difference of Latitude given^ to find the departure 

and diHance sailed. 

Problem. — Five days ago we were in Latitude 3* 52' S., and arrived 
in Latitude 4^ 30' N., during tiie time our Coarse made good is N.W. 
by W. i W., required the distance made good, and the departure from 
the Meridian of the port left. 

Latitude left 3° 62' S. 
Latitude come to 4 30 N. 

8 22 = 502 miles difference of Latitude. 



By Construction. 

Constnict the Compass, and lay off 
the Course N. w. by w. \ w. from N. \ 
toward w., and draw a line from the 
centre through that point, then lay off 
502 s difllcnrence of Latitude from a to 
N, and draw a line parallel to the 
Equator frxnn N, and it will meet the 
line of direction at B ; then B is the 
Ship's place, bn her departure, and 
BA her distance made good, both of 
which laid on the same scale from 

whence the diflbrence of Latitude wa« taken, will pT«, for the depar- 
toie 938.9, and for Ae distance required 10iS5. 
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By Calculation. 

By making the difference of Latitude radius, it will be — 

To find the Departure* To find the Distance. 



As Radius . . 10.00000 

is to Diff. of Lat. 502 2 . 70070 

so is Tang. Course 5\ pts. 10-27204 

12.97274 
10.00000 



to the Departure 939.2 = 2.dl21A 



As Radius . 10.00000 

is to Diffi of Lat. 502 2 . 70070 

so is Secant Course 5| pts. 10.32661 



13.02731 
10 00000 



to the Distance 1005 3.02731 



By Gunter*8 Scale, 

The extent from 4 points to 2f * on the line of T. R. will reach from 
502, the difference of Latitude, on the line of numbers, to 938.9, the 
departure, and the extent froim radius to 5^ points on the line of S. R.t 
or on the line of sines, will reach from 502, the difference of Latitude, 
to 1065, the departure on the line of numbers. 



By Inspection. 

As the difference of Latitude is too great to be found in the Traverse 
Table, let it be divided by 4, which gives 125* 5 for its \. Then find 
5^ points at the bottom and 125 in a departure column, directly 
against it will stand 234. 6 for \ the departure, and 266 for \ the dis- 
tance, both multiplied by 4, gives 938.4 for the departure, and 1065 
for the distance. 



CASE III. 

The Course and Departure from the Meridian given^ to find the 
Distance made goody difference of Latitudcy and Latitude in. 

Problem. — Suppose a Ship sailed S. E. by E. \ £. from the Latitude 
52» 00' N., and, in a few days meets another, which sailed from the same 
Meridian due East 576 miles ; their Latitude in is required, and also 
the distance made good by the first Ship. 



^ At the line of Tangents doei not reach above 45, when the Coarse is more than 
4 pomts, from that to the complement ooorse most be taken. 

t As there is no line of Secants on the Scale, the line of Sines may be sabstitutedi 
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By Caiutructiofi. 

Construct the Compass, and from 
tlie South lay oflF o J points towards 
the East, and draw a line from the 
centre through that point for the first . 
Ship's direction, then make ad equal vf 
to ihe other Ship's departure, and 
draw DB parallel to AS, until it 
meets the line of the first Ship's 
direction, then it vnUi be seen they 
meet at B ; therefore BS is equal to 
AD, and AS is the difference of their Latitude, for they both sailed firom 
the same Meridian NS, the first from A the other £rom s, therefore ab 
is the distance the first sailed before she met the other, which distance 
laid on the same scale firom whence the departure Ai> was taken, will 
measure 653 • 1 ; as will likewise measure on the same scale, 808 for 
the difference of Latitude. 

Remark. — It is impossible to have the course and departure pYea 
except as above, unless found from the Longitude by observation, 
when the Latitude itself must be given, so that in the practice of Navi- 
gation, when the departure is given, the difference of Latitude is like- 
wise, but in order to arrange the cases for the study of the seaman, 
the above problem is here laid down in the plainest manner, although 
it can be of no use in the science of Navigation. 



By Calculation. 
By making the Departure radius, it will be — 

To find the difference of Latitude. To find the Distance 

As Radius 



As Radius . . 10.00000 
is to the Departure 576 2.76042 
90 is Co-tang. Course 5} pts. 9 . 72796 

12.48838 
10.00000 



to the Diff. of Lat. 308 = 2 . 48838 



308 



5. 8 S. 
52.00 N. 



Latitude in 



46.52 N. 



10.00000 
is to Departure 576 . 2.76042 

so is Secant Course 5^ pts. 10.05457 

12.81499 
10.00000 



to the Distance 653.1 = 2*81499 



This may be solved by Gimter's Scale and by Inspectit 
same manner as Case II. 
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CASE IV. 

7%« distance Sailed and difference of Latitude given, to find the 
Course and Departu/refirom the Meridian, 

Problem* — ^A Ship from the Latitude 4i^ 20' N., sails 98 miles in a 
direct course betweeh the north and east, and finds herself in Latitude 
48** 42' N. by obsenration ; what Course did she steer, and what was 
her Departure firom the Meridian ? 

Latitude left 47« 20' N. 
Latitude come to 48 42 N. 



Difference 



1 22 = 82 mile». 



By Construction. 

Construct the Compass, and make an =82 
the ^Bfference of Latitude, then draw nb paral- 
lel to ihe X and w line; again, take 98 in 
yam dividers firom the scale, and lay it ofi* be- 
tween the N and s, and it will cut nb at b, 
then NB is her departure, whidi laid on the 
scale will measure 53.66; lay the segment 
of the circle between the difference of Lati- 
tude and the distance, on the line of chords, 
and it will measure 33^ 12*, the Ship^s course 
from north towards east 




By Calculation. 
By making the distance radius, fe win 
To find the Course. 



As the Distance 98 

is to radius 

so is Diff. of Ttfhtifude 82 



1.99123 

10.00000 

1.91381 

11.91381 
1.99123 



to Co-sine Course S»> 12'= 9.92258 



To find the Departure. 

As radius . 10*00000 

is to distance 98. 1 . 99123 

so is Sine Course 33^ 12' 9.73843 



11-72966 
10.00000 



tothedepartiiie53-66=: 1*72966 



By Cfunter's Scale. 

Tlie extent fiom die iSSereace of Latitude 8C,to the distance 116 on 
the line of numbers, will reach fiN)m radius to SS^ IST on tke Une of 
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giiies ; and the extent from radius or tangent 4$^ to 33^ 12' on the line 
of tangents, will reach from the difference of Latitude 82 to 54 on the 
line of numbers. 

By Inspection, 

Find in the Traverse Table 98, in a distance column, and directly 
opposite in the column of difference of Latitude 82, in the same page, 
then at the top will stand 33^ for the Course. 

Note. — Should the odd minutes in the course be required, they may 
be found as directed in the use of the Traverse Table. 



CASE V. 

The distance sailed and departure from the Meridian given, to Jmd 
the Course, difference of Latitude and Latitude in. 

Problem. — Suppose a Ship sailed from Latitude 38® 20' S., between 
the S. and W. 540 miles wnen she meets another which ssiiled from 
the same Meridian, due west 384 miles ; required their Latitude in, 
and the Course the first Ship sailed. 

By Construction, 

Construct the Compass, and make 
AD =384 miles, the westing of the 
second Ship, and db parallel to the 

Meridian N8, then take 540 miles in i>r -A^ 

the compasses from the scale and lay ! \ 

it off from A, and cut the line db 

with it, which will be at B, then it is 

evident the two ships met at B, and 

that the second saUed from s, then 

BS is her departure, = da, the dis* 

tance sailed due west by the first 

Ship, and as is the difference of b; 

Latitude towards the south, which, if laid on the scale, will measure 

380 ; and the part of the arc firom s, or the Meridian, to the line of 

(Urection ab, oeing laid on the line of chords, will give the coune 

45® 20' from s towards w. 

By Calculation, 
Making the distance made good by the first Ship radius, it will be — 

To find the Course, To find the difference of Latitude. 

As the Distance 540 . 2.73239 As Radius . . 10.00000 

is to radius 

so is the Departure 384 




2.73239 

10. t 0000 
2.58433 

12.58433 
2.73239 



As Radius 

is to the Distance 540 2 . 73239 

so is Co-sine Course 45^^ 20^ 9.84094 



12.57933 
10.00000 



to Sine Course 45« 20, =: 9 . 85194 



tothediff.ofLat.379.6= 2.57933 



40 

Making the Departure, or the Distance sailed due W. by the other 
Ship radius. 

To find the Course steered by the First Ship* 

As the Departure 384 = 2 . 58433 
is to radius . . lO.OOOOO 
so is the Distance 540 2 . 73239 



12.73239 
2.58433 



to Co-sect. Course 45^20'= 10. 14806 



As Radius 10.00000 

is to Departure 384 . 2 . 584:^3 

so is Co-tang. Course 45°20' 9.99495 



12.57928 
10.00000 



to the diff. of Latitude 380=2.57928 



Latitude left 
Latitude in 



6.20 S. 
38.20 S. 



44.40 S. 



By Gunter*s Scale. 

The extent from the Distance 540 to the Departure 384 on the line 
of Numbers, will reach from 90^ to 45^ on the line of Sines, and the 
extent from Radius to Co-course on the line of Sines, will reach from 
640 to 380, the difference of Latitude on the line of Numbers. 

By Inspection. 

As the Distance 540 and the Departure 384 are too large to be found 
in the Traverse Table, divide both^ by 10, and you have 54.0 for the 
Distance, and 38.4 for the Departure, then find 54 in a distance 
column and 38. 4 in departure column, and at the bottom you will find 
45 for the Course, and 38. for -^ of the difference of Latitude, which 
multiplied by 10 gives 380 for the whole difference of Latitude. 

The odd minutes may be found as directed in the use of Traverse 
Tables. 

Remark.— -To have the Distance and Departure given is likewise 
impossible, for the latter cannot be foimd before the difference of Lati- 
tude, (See Case III.) ; therefore the only probable manner of working 
the problem is as above. 



CASE VI. 

The difference of Latitude and the departure from the Meridian 
given, to find the Course and Distance made good. 

Problem.— Admit a Ship ftom Latitude 52^ 00' N. sailed on a direct 
course between the S. and £., and found herself in Latitude 46^ 40' N. 
by observation, at which time she meets another Vessel, which sailed 
mm the same Meridian due E. 432 miles ; required die Course and 
Distance made good by the first Ship. 
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Latitude left 
Liatitude come to 



52" 00 N. 
4« 40 N. 



5 20-^320 



JW. 



W ^i>^kS3» c 



By Construction. 

Make AC = the Departuie or the 
DistADce sailed due E. hj the second 
Ship r: 432, then from c draw a line 
parallel to the Meridian N s, and make * 
it eqoal 320 = cb, the difference of ^' 
Latitade, then join ab, which will be 
the line of direction, or Course steered 
by the first SMp, die point B being 
the place where tibey both met, there- 
fore the second Ship sailed from S) 

towards B, and SB is ner distance due _ _ 

S, which is equal to the first Ship^s departure, then lay a b on the scale, 
and it will measure 537. 6 for the distance s^ed, and the arc firom s 
to the line of direction being laid on the line of chords, wiU give the 
Coone from s to E 63^ 28^. 




By CiUculatian. 
If Airing the difference of Latitude radius, it will 



Tbjtnd the Course. 

As the difference of Lat 320 2.50515 
18 to radius 10.00000 

80 is Departure 432 . 2.63548 

12.63548 
2.50515 



to TaagentCourse 53-28=10. 13033 



Tojind the Distance. 

As Radius 10.00000 

is to difference of Lat. 320 2.50515 
so is Secant Course 5d^ 28' 10.22527 



12.73042 
10.00000 



to the Distance 537.6 r: 2.73042 



Making the Departure, or the Distance Sailed due East by the 
second Ship radius, it will be — 

Tojind the Distance. 

As Radius • 10.00000 

is to Departure 432 . 2 . 63548 

so is Secant Course 53'' 28' 10 .09501 



' Tojind the Course. 

As the Departure 432 2.63548 

is to radius 10.00000 

8oi8tfa8«i:ofLat.32« 2.50515 



12.50515 
2.63548 



to Ge-tang. Course 53028'=9 .86967 



to the Distance 537.6 



12.73049 
10.00000 

3.73049 



42 

By Gunter*8 Scale. 

The extent from the difference of Latitude 320, to the Departure 
432 oil the line of Numbers, will reach from 45^ to tlie Co-course 
53^ 28' on the line of Tangents, and the extent from 90 to the Co-course 
53*^ 28' on the line of sines, will reach from the difference of Latitude 
320, to the Distance 537 . 6 on the line of Numbers. 

By Inspection. 

The difference of Latitude 320 and the Departure 432 being too 
great to be found in the Traverse Table, take any part of them, suppose 
tV> which, of the first, will be 32. 0, and of the second 43. 2, then look 
for 43.2 in a departure column, and for 32.0 in a Latitude column, 
until you find them both in one page or nearly so, directlj?^ against them 
will stand the Vir = 54 of the distance in the column of distance, which, 
multiplied by 10, gives 540 for the distance, and at the bottom will be 
the course 53^ ; the difference of Latitude found opposite the Distance, 
must be multiplied in like manner for the whole difference. 

Note.— The odd miles in the distance are formed by proportional 
parts, and those in the Course as directed before. 

Remark. — It is impossible to give the difference of Latitude and 
the departure by deaa reckoning, except as above, which is fiirther 
shewn in Cases IV. and V. They may however be obtained from 
observation, as follows : find the Latitude and Longitude by observa- 
tion, and from hence the differepce of Latitude and the departure may 
be deduced. 



TRAVERSE SAILING. 

When a Vessel is prevented steering a direct course, by contrary 
winds, &c , the winding path she pursues is called a traverse, and the 
method of finding the distance, and the course she ought to have fol- 
lowed, in order to reach the destined port, is called the resolving a 
traverse. 

Each tack will be a course and distance given, as the 1st Case in 
Plane Sailing, and all the courses and distances performed on her voy- 
age entered in the Traverse Table, will shew the compound cases of 
Plane Sailing. 

When the Ship steers South, enter the difference of Latitude in the 
column marked S., when North, in that marked N , and when either 
East or West, enter the departure in the E. or W. column in like man«* 
ner, then by adding them up and taking their difference, the Vessel's differ- 
ence of Latitude will be obtained, which will be of one denomination 
with the. greatest ; and likewise, the difference between the sum of 
the Eastings «aid .Wjcstings, will be her whole departure during that 
voyage, and of the same name with the greatest sum. 
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To construct a Traverse, observe the following instructions : — With 
the chord of 60*^, draw a circle and quarter it, taking care that the 
N. and S. line is parallel to the edge of the paper, the North opposite 
you, which will then determine the situation of the other points ; take 
all \he courses from the line of Rhumbs, and lay them on the circle, 
then draw the first course from the centre of the circle or compass, and 
mark on it the first distance run, which will give the Ship's place ; 
again, lay a parallel ruler from the centre on the second course, and 
shift it out until you come to the Ship's place, then draw that line and 
lay on it the second distance, which will shew the Ship's place at the 
end of the course. Proceed in the same manner until all the courses 
and distances are laid down, when you will have the Ship's track and 
place at the end of each course. Draw a line from the last place pa- 
rallel to the East and West line, imtil you cut the Meridian produced, 
when you yrill have the difference of Latitude and departure made 
good in all the compound courses. Again, draw a line from the Ship's 
place to the centre of the compass, and it will cut the course mcide 
good, measured from the Meridian, and the line itself is the distance. 

Example. — A Ship fi'om the Lizard sails S.S.W. 54 miles, W. by S. 
39, N.W. by N. 40, N.E. by E. 69, and N.N.W. 60 miles, required the 
direct Course, Distance, difference of Latitude, and departiure made 
good, and the Latitude in. 

Demonstration of the Traverse Table. 
Let the circle represent the 



p^.^'^^'^'l 



compass with the Courses 
steered, marked on it as in 
this figure, the first distance 
=z iMy then let al be parallel 
to WR, and l1 is the diffe- 
rence of Latitude, and a\ 
the departure in that Course, 
shewn by the 1st in the 
Traverse Table. The second 
Course and Distance is ah^ 
the difference of Latitudes 
2l, and the Departure 62, 
by producing the Meridian, 
and intersecting it with a 
line parallel to EW. The 
third Course and Distance 
will be = &c, the difference 
of Latitude 3l, and the De? 
parture c3. In the same 

projection the fourth Course _ 

and Distance will be cd, the difference of Latitude lA^ and the 
Departure dA^ as given in the fourth Course in the Table. The fifth 
Course.and distance will be cfc, the Departure ^5, and the difference of 
Latitude l5, as in the fifth Course in the Table, equal to the whole 
difference of Latitude, and he is the Distance made good, which line 
win cut the circle between the N and w ; the segment thus cut off, lay 
on the line of Rhumbs, and it will give the Course made good. 
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Demofuiraiian and Construction of a Traverse Tahle^ 

Make a Table of six columns, the first for the Courses steered, the 
second for the Distances run, the third for the Northings, the fourth for 
Southings, the fifth for Easting, and the sixth for Westing, then take 
die difference of Latitudes and Departures answering to each Course 
and Distance, from Table 1st or 2ud, and add up all the columns sepa- 
rately ; then take the difference between the sum of the Northings and 
that of the Southings, and 70U hare the difference of Latitude ; do the 
same with the sum of the other columns, and you have the Departure ; 
then with that difierence of Latitude and Departure, find the Course 
and Distance made good by Case VI. in Plane Sailing. 



THE TRAVERSE TABLE. 



Cmerttt. 


s 

1 


Dtff. tfLaUhOt. 


jMp4urtwr€» 


N. 


S. 


B. 


W. 


s. s. w. 


54 




49.9 




29.7 


W. by S. 


39 




7.6 




38.2 


N. W. by N. 


40 


33.3 






22.2 


N. E. by E. 


69 


38.3 




57.4 




N. N. W. 


60 


55.4 






23.0 


From • . 


• • 


127.0 


57.5 


57.4 


104.1 


Take . . 


• • 


57.5 






57.4 


69.5 


46.7 


. 




1 






Latitude left . . 49^67 




Difference of Latitude 
Latitude in 


( . 19 




. 51 6 
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Tojtnd the Course. 



To find the Distance. 



AsDiff. ofLat69.5 

is to radius 

8o is Departure 46.7 



1.84198 

10.00000 

1 .66942 

11.66932 
1.84198 



to Tang. Course 33« 54' 9.82734 



As Radius 

is to Diff. of Lat. 69.5 

so is Sect. Course 33.57 



to the Distance 83.73 



10.00000 

1.84198 

10.08092 

11.92290 
10.00000 

1.92290 



Or with the difference 69.5, and the departure 46.7, look in the 
Trarerse Tables : the nearest corresponding numbers are 69* 6 and 47, 
under 34^, opposite distance 84. 

I have purposely omitted, contrary to the practice of other writers, 
pursuing the Course and Distance beyond tne place the Vessel has 
actually reached, to avoid the necessity of canrmg tlie Student into 
calculations, relating only to Mercator*s and Middle Latitude Sailing, 
which must embarrass hun, until he is more advanced in the science of 
Navigation than he is here expected to be. 



PARALLEL OR GLOBULAR SAILING. 



The operations in the preceding Sailings have been pei&nned coo- 
sidering the Earth to be a plane or flat sur£Bu:e, but it will now be 
necessary to refer to its globular or spherical form, for all Plane Trigo- 
nometrical calculations would be incorrect, if applied to the measure- 
ment of tlie globe ; but although a ship sail on the supposition of the 
Earth being a flat sm&ce, and perform circles or part of circles e^ual 
to those drawn on the globe, and these are considered the sides of nght 
angled triangles, as given in the two Traverse Tables, there would be 
no great error in the reckoning of a few days; but, were the difference 
of latitude and departure found in this manner for any length of time, 
there would arise a considerable error in the reckoning, fiN)m the 
spherical lines on the globe being only calculated as straight 

The following Example will explain this very simply : 
Suppose a Ship fiom Latitude 45** 00' N., and Longitude 0^ Off, 
sails m a direct Hne, and arrives at the Equator in Longitude 90^ W., 
it is evident her departure £rom the Meridian is 90% her distance sailed 
90^, and her difference of Latitude 45^. This is not so according to the 
rules of Plane Sailing or Trigonometrical calculation. Fonnerly the 
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charts were constructed according to Plane Sailing, viz. the Meridians 
and parallels of Latitude being parallel to each other, the degrees on 
both of the same dimensions, but as the Meridians meet at the poles, 
the breadths of the degrees must decrease in proportion as they approach 
them, a degree of Longitude on the Equator being 60 minutes, and in 
Latitude 60 only 30. Still as it was necessary to have charts laid down 
on a flat surface, and likewise to have the rhumb lines straight, several 
ingenious methods were introduced ; that most in use is called Merca- 
tor^s Projection, which I will explain here. 

Of the Meridional PartSj or Mercator^s Projection. 

Proposition.— Given any parallel of Latitude, to find the breadtli of 
a degree of Longitude on that parallel. 

Demonstration. Problem 5thf page 5. 
« 
Let AE be the radius of the Equator, SP the radius of a parallel of 
Latitude, then by Cor. 1st, Theorem G. page 17, ae:sp:: circumfer- 
ence at the equator is to the circumference of that parallel, or as A£ : 
8p: Cany portion of the circumference, to a similar poition in that 
parallel of Latitude. 

For Example. — ^Required the breadth of a degree of Longitude in 
Latitude 60^ . Considering the radius at the Equator 1 , it will be, as 
radius is to the radius of Latitude 60^, so is 60 minutes the breadth of 
a degree on the Equator, (= a part of the circumference there,) to a 
similar part in Latitude 60. 

The degrees on the Meridian must be lengthened in proportion as the 
degrees of Longitude decrease ; but, although this was admitted for 
several years, many eminent Mathematicians endeavoured to represent 
the true surface of the Earth on a chart, but without success, until about 
the year 1556» when Gerrard Mcrcator, a Fleming, published one, 
in which he gradually lengthened the degrees of Latitude fix>m the 
Equator to the Poles, but it was found that he had not done so in their 
due proportions ; the method he pursued remained a secret until the 
year 1590, when Edward Wright, an Englishman, discovered the true 

firinciples for constructing a correct chart from the following experiment, 
magine a cone of the same diameter as the Globe, which enclose in 
it, then if the Earth's surface were let loose or swelled out until it 
touched the concavity of the cone, marking its impressions on it, the 
cone being opened and laid horizontally, would give a representation 
of every part of the surface of the Earth, which would be the tnie foqn 
of a sea chart From this it plainly appears that the Meridian's rise 
on a level with the surface at the Equator, and that the distance 
between them at the Poles is equal to Uiat at the Equator, and conse- 
quently must be parallel ; in the same manner the parallels of Lati- 
tude rise, and are parallel to one another, cutting the Meridians at 
right angles on a plane surface, as represented in the charts. 

The reference made here to Plane Sailing, and the similar method of 
working the two will materially assist the learner, and cany him on 
almost imperceptibly from Sailing to Sailing. 
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A TABLE 



SHEWING HOW MANY MILES ANSWER TO A DEGREE 
OF LONGITUDE, AT' EVERY DEGREE OF LATITUDE. 



D.L. 


Mile*. 


D.L. 


Mile*. 

1 


D.L. 


Mile*. 


D.L. 

55 
56 
57 
58 
59 
60 


MiU*. 


D.L. 


Mle*. 


1 
2 
3 
4 
5 
6 


59.99 
59.97 
59.92 
59.86 
59.77 
59.67 


19 
20 
21 
22 
23 
24 


56.73 
56.38 
56 .01 
55.63 
55.23 
54.81 


37 

38 
39 
40 
41 

42 

43 
44 
45 
46 

47 
48 


47.92 
47.28 
46.62 
45.95 
45.28 
44.95 


34.41 
33.55 
32.68 
31 .79 
30.90 
30.00 


73 

74 
75 
76 
77 
78 


17.54 
16.53 
15.58 
14.51 
13.50 
12.48 


7 

8 

9 

10 

11 

12 


59.56 
59.42 
59.26 
59.08 
58.89 
58.68 


25 
26 
27 
28 
29 
30 


54.38 
58*93 
53.46 
52.97 
52. 47 
51 .96 


43.88 
43. 16 
42.43 
41 .68 
40.92 
40. 15 


61 
62 
63 
64 
65 
66 


29.09 
28.17 
27.24 
26.30 
25.36 
24 41 


79 
80 
81 
82 
83 
84 


11 .45 
10.42 
9.88 
8.35 
7.82 
6.28 


.13 
14 
15 
16 
17 
18 


58.46 
58.22 
57.95 
57.67 
57.37 
57.06 


31 

« 

.32 
33 
34 
35 
36 


51 .43 

• 

50.88 
50.32 
49.74 
49. 15 
48.54 


49 
50 
51 
52 
53 
54 


39. 36 
38.57 
37.76 
36.94 
36. 11 
35 26 


67 
68 
69 
70 
71 
72 


23.45 
22.48 
21 .50 
20*52 
19.54 
18.55 


85 
86 
87 
88 
89 
90 


5.23 
4. 18 
8.14 
2.09 
1.05 
0.00 
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PARALLEL SAILING. 



By llm Bailiag a ship's difference of iKHigitude is found when 
on a parallel either due east or west, and is veiy useful, finr on retnm- 
ing from a Toyage, some consider it best to run in the parallel of the 
place bound to, and then make the intended port by an east or west 
course^ for which purpose the following problems are most essential for 
practice. 

In the constructions of these problems, the figures will become either 
right angled or oblique triangles, by talong the latitudes or their com- 
plements as angles, and the distance or distances run, as a side or sides^ 
which ihe ki&omng examples will shew. 



CASE I. 

I%e Latitude left and dktance sailed an thai panUM yiven^ io 

find the difference (jfton^ude. 

Example.— A Ship from Latitude 53® OD' N., aad Ldnitlide 10^ 00' 
W., sails due west ;IOO miles ; what is hef Longitude in? 

By OaltndaHon. By TaUe, page 47. 

Opposite 62^ of Latitude will 



As Co-sine Latitude 52o . 9.78934 
is to die Distance 300 . 2 . 47712 

so is Radius 90 . . . 10.00000 



12.47712 
9.78934 



be 36-94 for thd breadth of a 
degree of Lcmgitlide, then si^ 
36.94 : 1<>: :300 : 8» r,ihe dif- 
I fisrence of Longitude before. 



to the diff. of Long. 48.71 =i 2.68778 

8. 7 W. 
Longitude feft 10.00 If . 

Longitude in 18. 7 W. 



ity Conetruciian. 

From the nature of the problem, il will, by making the angle at B s 
Latitude 52^, or course, be the same as Case II. in Plane Sailing. 



49 




Draw the Meridian RC and make it equal 
to SOO, then with the chord of 60 describe 
a circle about b, on which lay off 52^ from 
Meridian BC, then draw the line ab, and 
from the point c draw a line at a right 
angle with b, and it will cut the line ba in 
A, then BA will measure 487. 1 for the dif- 
ference of Longitude. 



By Ghinter^s Scale. 

The extent from the complement 52^ to 90 on the line of sines, will 
reach from 300, the departure or distance sailed, to 487 on the line of 
numbers for the difference of Longitude. 

By Inspection, 

Take the Latitude 52 as a course, then find -^ of the distance = 30, 
in adifference of Latitude column over 52**, and directly opposite it will 
stand 49 in a distance column for the ^^ of the difference of Longitude 
X by 10 = 490 for the whole. 

CASE 11. 

The Latitude and difference of Longitude given^ to find tfie distance 

sailed. 

Example. — Suppose a Ship in the parallel 52^ 00' N , sailed from 
Longitude 10^ 00 W., and in two days time by the chronometer, her 
difference of Longitude was 8^ 71^. What is her distance sailed? 



By Calculation. By Table^ page 47. 

As Radius . 10.(^0000 

is to diff. of Longitude 487 2 . 68771 

so is Co-sine Latitude 52 9.78934 



to the Distance 300 



12.47705 
10.00000 

2.47705 



36 94 is a degree of Longitude 
in Latitude 52, then as 60«^ : 
36-94 :: 487 : 300, the distance 
sailcKl. 



By Construction. 

Taking the Latitude as a course, it will be by Case T. in Plane 
Sailing. 

Draw the base AC, and with the chord of 
60^ describe a circle from the point A, then 
take 38^, the complement of the Latitude, 
from the line of chords, and make the angle 
at A equal to it, and draw AB which m^e 
eqaal to 487, the difference of Longitude. 
Tnen from B let £aJl a perpendicular on AC, 
and EC will measure 300 miles for the dis- ^ 



tance. 




H 
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By Gunter*8 Scale, 

The extent from 90 to 88** (the Co-latitude) on the line of sines, 
will reach from 487, (the difference of Longitude,) to 300 (the distance) 
on the line of numbers. 

By Inspection. 

Find any part of the difference of Longitude, suppose -^ = nearly 
49 in a distance column over 52, and you will have 30. 2 opposite to it 
in a Latitude column, the -^ of the distance, which x by 10, gives the 
whole distance nearly 302, 

CASE III. 

The difference of Longitude and distance sailed on a parallel given j 

to find the Latitude in. 

Example. — ^A Ship at Sea sailed due west 384 miles, and found by 
a chronometer that she differed her Longitude 500 miles ; required the 
Latitude in ? 



By Calculatixm. 

As the diff. of Longitude 500 2 . 69897 
is to Radius . . 10.00000 

so is the Distance 384 . 2.58433 



12.58433 
2 . 09897 



to Co-sme Latitude 39-49 = 9.88536 



By TablCy page 47. 

Then as 500 is to 384, what 
will 60 give? Which will be 
46 08 for the breadth of a de- 
gree, then in the table you will 
find 39«> 49' of Latitude answer- 
ing to it. 



By Construction* 

From the nature of the Problem it will be by Case III. in Plane 
SaiUng. 

Draw the base AC, on which erect the 
perpendicular, and make it equal to 384, 
the distance, ihen lay off 500, the difference 
of Longitude, fiom B, and it wiU cut the 
base at A. Take the chord of 60° and des- 
cribe a circle about A, and the angle at A 
wiU measure on the line of chords 50<* 11, 
the complement of the latitude. 

By Ganter's Scale. 

The extent from 500 the x of Longitude, to 384, the distance on the 
Ime of numbers, will reach from 90^ to 50^ 11', the Co-latitnde, on 
the line of sines. 
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By Inspection. 

Take the V^ both of 500 and 384, which will be 50.0 and 38.4, 
then find 50 in a distance column, and 38.4 in a Latitude column, 
and at the bottom you will have 50^. 

K the odd minutes be required, they may be found as recommended 
in the use of the Table. See page 45, 2nd Book. 

CASE IV. 



Given the distance of any two parallels in a given Latitucle, to find 
their distance in any other Latitude required. 

Example. — Suppose two Ships fit)m Latitude 30^ 00' N., distant 300 
miles asunder, sailed due north 240 miles, what then will be their dis- 
tance apart 



Difference of Latitude 24 , 



Latitude left 
Latitude in 



4-0 N. 
30.0 N. 

34.0 N. 



By Calculation, 



As Co-sine Lat. left 30*00 9-93753 
is to their Distance asunder 300 2* 47712 
so is Co-sine Lat. come to 34.00 9-91857 



12-49569 
9.93753 



to their Dist. asunder 287-2 = 2-45816 



.'•• 



By Table, page 47, 51 • 96 is a degree of Longitude in Latitude 30, 
and 49.74 m Latitude 34^ then as 51 . 96 : 300 : : 49.74 : 287 . 2, 
as required. 

By Construction. 

"From the nature of the problem it will be as follows, by Case I. in 
Oblique Trigonometry. 

Draw the base AC = 300 miles, and with 
the chord of 60** describe a circle from the 
point A, then make the angle at A = 56 = 
Co-latitude 34^, and draw the line AB at 

Eleasore, then add Co-latitude 34 and Co- 
ititode 30^ together, and take their sum t 
from 180, and the remainder will be 64^ for / 
the angle c, then with the chord of 60^, i 
describe a circle from the point c, and make 
the angle at c = 64, then draw the line CB, 
which will cut ab in B, and the angle at B 
will be the Co-latitude 30<', for the sum of the three angles will be 180« 
by Theorem II, and also CB will measure 287.2, their distance 
asunder. 
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By GuHier*s Scale. 

The extent from Co-latitude 30^ (= 60^) to Co-latitude 34 (= 56) 
on the line of sines, will reach from 300, the first distance, to 287 . 2, 
the second distance on the line of numbers. 

Note.— This problem cannot be solved by Inspection, being a figure 
of two right angled triangles. 

CASE V. 

Tlie Distance between two ParallelSj and one Latitude given^ to Jitid 

the other Latitude. 

Example. — ^Two Ships from Latitude 40** 20' S., distant firom each 
other 240 miles, sailed due south, until their distance asunder was 180 
miles ; what Latitude did they arrive at ? 



By Calculation. 

As first Distance 240 . 2.38021 

is to the Co-sine Lat. 40«> 20' 9 88212 

so is second Distance 180 2 25527 



12 13739 

2-38021 



to Co-sine Lat. come to 55"" 8^= 9 - 757 1 8 



By the Table^ page 47. 

A degree of Longitude in La- 
titude 40O 20, is 45 . 73, then as 
240 : 45 . 73 : : 180 : 34 . 29, which 
in the Table, gives 55^ S* for the 
Latitude. 



ThiS'Problem may be solved by Case I. in Oblique Trigonometry, 
and the Construction will be as follows : 



By Construction* 

Draw the base AC and make it equal to 1 80 miles, 
the second distance, then with the chord of 60^ des- 
cribe a circle, and make the angle at A equal to the 
complement of Latitude 40 . 20, and draw the line AB 
at pleasure, then take 240 in your compasses, with 
one foot on the point c, and you will cut the line AB 
at B ; describe a circle with the chord of 60*>, about 
the point B, and the angle at B will measure on the 
line of chords 34^ 52' for their Latitude in. 




By Gunter*8 Scale. 

The extent bom the first distance 240 to the second 180 on the line 
of numbers, will reach from the Co-latitude 40® 20' to 55^ 8' on the line 
of sines, for the complement of the Latitude required* 

Note. — ^This problem cannot be solved by Inspection, being more 
than a right angled triangle, the same as Case IV. 
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MIDDLE LATITUDE SAILING. 



Middle Latitude Sailing is an approximating method of solving the 
different cases of Globular Sailing, by Plane and Parallel Sailing jointly, 
taking the Co-sine of the mean Latitude as an arithmetical mean be- 
tween them. 

« 

This method is not strictly correct when the difference of Latitude 
is large, for in that case the Co^sine of the Middle Latitude is not the 
arithmetical mean between the Co-sines of the two Latitudes ; but near 
the Equator, or when the difference of Latitude is small, it may be 
depended on. 

This Sailing is generally used in the journal for finding the differause 
of Longitude in a day's work, as it can easily be found by Inspectioqu 

In order to find the middle Latitude, observe the following rule : — • 
Rule. — ^Add both Latitudes when of the same name, subtract them 

if different, then divide their sum or difference by 2, and the product 

will be the Middle Latitude. 



Tojkid the Longitude in» 

This is of the same nature as finding the Latitude in, Aat is, in sail- 
ing firom the Meridian you increase your Longitude, and sailing to it 
you decrease it 

Note. — ^When the sum of the Longitude left and difference of Lon- 
gitade exceeds ISO, take it firom 360, and the remainder is the Longitude 
in, of a contraiy name with the Longitude left, and in sailing towards 
the Meridian, when the difference of Longitude is more than the Lon* 
gitnde left, their difference is the Longitude in of a contrary denomina^ 
lion with the Longitude left. 

Bemark.— -In the 1st Case you cross the Meridian on an opposite 
parallel, and arrive firom E. to W», or firom W. to E. Longitude ; and 
m the 2nd you cross the Meridian from £. to W.,. or from W. to £• 
Longitude. 

CASE L 

The Latitudes and Longitudes of any ttoo places given^ to Jmd their 

bearing and distance. 

Example. — ^What is the bearing and distance between the Lizard 
Point in 49<^ 58' N. and Longitude 5^ IT W., and the Island of Porto 
Santo (one of the Madeiras), in Latitude 33^ 3' N., and Longitude 
16«» 17' W. 
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Lizard Latitude 
Porto Santo Lat. 



49«> 58' N. 
33 3 N. 

16 55 
60 



49 58 
33 3 

2 i83 1 



Longitude 
Longitude 



'; 



« ■-- • • 



1015 



41 30 Middle Lat. 
90 00 



. 5 11 W. 
. 16 17 W. 

11 6 
60 

666 



48 30 Co-mid Lat. 



..n\ 



By Construction. 

Draw the base ab to any length, and with 
the chord of 60^ describe the circle gfd, then 
take the Middle Latitude from the line of 
chords, and lay it olflf from f to dj and draw 
the line Ad at pleasure, and make it equal to 
666 from any scale of equal parts, then from j 
dj draw dc at right angles to ab, which will 1 
cut AB at B, and ab will be the departure 
between the two ports, and will measure 
on the same scale 498 . 8 ; then lay the differ- 
ence of Latitude 1015 off the scale from B 
to c, and join ac, then will AC measure 1131 
for their distance asunder, and the arc fff will 
measure the complement course, = 6^^ 50' on 
the line of chords, therefore A is the Lizard, 
and c Porto Santo, and the course from A to 
c is 26'' 10' from S. to £. 

By Calculation. 

Making the Difference of Longitude radius hy Case 1st in Plane 

Sailing. 
To find the Departure. Tofi/nd the Cowrse. 

As Radius • 

is to diff. of Long. 666 
so is Co-sine Mid. Lat. 




10.00000 
2.82347 



41*^30' 



\ 



9.87446 

12.69793 
10.00000 



to the Departure 498 . 8 2 . 69793 



As Diff. of Lat. 1015 

is to Radius 

so is Departure 498.8 



3.00647 

10.00000 

2.69793 



12.69793 
3.00647 



to Tang, course 26® lO* 9-69146 



Or thus: 

As the Difference of Latitude 1015 
is to Longitude 666 



so is Co-sine Middle Latitude 41^ 30^ 
to the Tangent Course 26« 10' 



3.00647 
2.82347 
9.87446 

9.69146 
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Tojind the Distance, by making the Difference of Latitude radius by 

Cage Srd in Plane Sailing, it ufill be : 

As Radius 10.00000 

is to Difference of Latitude 1015. • 3 . 00647 

80 is Secant course 26^ 10' . 10.04696 



13.05343 
10.00000 

to the Distance 1131 . . 3.05343 



By Inspection, 

The difference of Longitude is too great for the Table, therefore its 
^ is 111, wiih which, and the complement of Middle Latitude 41^ SO' 
taken as a course and distance, you will find ^ of the departure — 83 . 1 
X by 6 = 498 .6, then the | of the difference of Latitude 1015, will 
be =: 169 . 1, witibi which and 83 . 1 you will find the course 26**, and 
i of the distance 189 • 6 = 1134, the whole distance. 



By Chmter*8 Scale. 

The extent firom Radius to Co-Middle Latitude 48« 30^ on the line 
of sines, will reach firom ^^Q to the Departure 498 . 8 on the line of 
numbers, and the extent firom Difference of Latitude 1015 to Departure 
498 . 8 on the line of numbers, will reach fiom 45** to the course 26^ 
lO' on the line of Tangents ; and the extent firom radius to the course 
26^ 10' on the line of sines, will reach firom the Difference of La- 
titude 1015 to the Distance 1131 on the line of Numbers* 



CASE IL 

Given the Latitude and Longitude of the port left, and the Course 
and Distance sailed, to find the Latitude and Longitude come to. 

Example. — Suppose a Ship firom Latitude 20^ 32' N., and Longi- 
tude 18'' 1 a W., sailed N. W. by N. 768 miles ; required the Latitude 
and Longitude come to. 

'With the course N. W. by N., and Distance 768, by Construction, 
Calculation, &c. &c. as in Case L Plane Sailing, you wiU find the 
difference of Latitude 638 . 6, and Departure 426 . 7. 
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Difference of Latitude 1 0' 39' S. 
Latitude left 20 32 N. 



31 11 N. Lat. in 



51 43 sum of Latitude left and come to 



25 51 half sum =r Middle Latitude. 



Fofind the Difference of Longitude^ by Case I. in Parallel Sailing , 

it will be : 



Draw the base AC* and on c erect the perpendi- 
cular CB and make it equal to 426. 7 the Departure, 
then make the angle at b equal 25^ 51' = Middle 
Latitude, and draw BA, which will measure 474 . 1 
for the difference of Longitude. 




Note. — ^The difference of Longitude may be found without the 
Departure by the union of this and its corresponding figure in Plane 
Sailing, both making an oblique figure as in Case I., then as Co-sine 
Middle Latitude is to the Distance, so is Sine Course to the Difference 

of Longitude. 

By Calculations 

As Co-dine Midddle Latitude 25^ 51' 9.95421 
is to the Departure 426 . 7 . 2 . 63012 
so is Radius 10.00000 





12.63012 
9.95421 


to the Difference of Longitude 


47,4. 1=2.67591 


Longitude left 


7 54 W. 
18 low. 


Longitude in 


26 4W. 



By Inspection. 

The Departure 426. 7 being too great to be found in the Table, take 
(lie -^ s:42.7y then under Co-Middle Latitude 64® 9', and opposite 
42 . 7 in a Departure column, stands 47 x 10 = 470, the Difference of 
Longitude. 

By Gunter*8 Scale. 

The extent from Co-Middle Latitude 64® 9', to Radius on the line 
of sines, wiU reach fix)m the Departure 427, to the Difference of Longi- 
tude 474 on the line of Numbers. 
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CASE III. 

The Latitude and Longitude leftj the Latitude come to^ and the 
Course steered given^ to find the Distance sailed^ Departure 

and Longitude in. 

Example.— A Ship firom Latitude d"* 52' S. and Longitude 80® 25' E. 
sailed N. W. by W. i W., and found she was by observation in Lati- 
tude 4^ 30' N., required the distance saUed, departure, and Longitude 
come to ? 

By Construction^ Calculation, &c. as in Case II. in Plane Sailing, 
the distance is 1065, departure 988.9. 

Latitude left . 3^ 52' S. 

Latitude come to 4 30 N. 



38 N. 



19 Middle Latitude. 



As the Construction is of the same nature as that in case !• of Parallel 
SaiUng, I shall omit it, presuming that the pupil is perfectly acquainted 
with that Sailing, and that this will be an exercise for his memory. 



J9y Calculation. 




As Co-sine Middle Latitude 0^ 19' 


. 9.99999 


is to the Departure 938.9 . 


. 2.97262 


so is Radius .... 


. 10.00000 



12.97262 
9.99999 



to the difference of Longitude 938.9 =: 2.97263 

15.39 W. 
Longitude left 30.25 E. 



Longitude in . . 1 4 . 46 E. 



By Inspection, 



The complement of the Middle Latitude being nearly 90^, the De- 
parture will be nearly equal to the diff. of Longitude. — ^likewise, by 
Gunter's Scale, the extent from the complement of Middle Xiatitude 
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to Radius being so trifling, the Departure remains the same ; and the 
Ship having crossed the line, and the Middle Latitude being nearly 
on it, the Departure there it is nearly equal to the diif. of Longi- 
tude. 

CASE IV. 

Given the Latitude and Longitude lefty the Course Steered^ and the 

d^arture from the Meridian to find the distance Sailed^ 

and the Latitude and Longitttde come to, 

E3cample.— A Ship from Latitude 52® N., and Longitude 52® 24' W., 
sailed S.£. by E. | E., until her Departure from the Meridian was 
576^ what was her distance sailed, her Latitude and Longitude in ? 

By construction, calculation, &c., the same as Case III. in Plane Sails 
ing, the distance is 653 . 1 miles, and her difference of Latitude is 
308 miles. 

30,8 



5« 8' S. 
52 N. Latitude left. 



46 52 Latitude in. 



2)98 52 their sum. 



48 96 Midldfe Latitsde. 



iMM**M 



d the difference of Longitude, by Case /. it 

iSfattfltfT. 

As Co-siae Middle LatiUide 49^ 20^ . 9.81314 

is to the Departure 576 . . . . 2.76042 

so is Radius . . . 10.00000 



12.76042 
9.81314 



to the difference of Longitude 885.7 z= 2.94728 



Longitude Ml 


14.46 E. 
52.24 W. 


Longitude in . 


37.38 W. 




By Inspection* 



The Departure being too great for the Table, its iV ,= 57 • 6 fomid 
under the complement of Middle Latitude 40^ 34' in a departure 
Col., win fitand opposite i>^ of the difierence of Longitude = 69 in 
a distance <7cl.-*Again find it under 41^, and it will give 68— ^flnir 
mean is 88 . 5 X 10 st 885 for the diff. of Longitude. 
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Note. — Should the odd minutes in Middle Latitude be nearly 30, 
the mean of the two entries will give the required difference of Longi- 
tude. It may be found with &e gi'eatest exactness in Tables 1st 
and 2nd, 

By Gunter*s Scale. 

The extent from the complement Middle Latitude = 40^ 34' to 00^ 
on the line of sines, will reach from the departure 576, to the difference 
of Longitude 685 on the line of Numbers. 



CASE V. 

The Latitude and Longitude leflj the Latitude come to^ and the 

distance Sailed giveny to find the Course Steeredy departure 

/ram the Meridiany and fjongitude in. 

Example.— A Ship from Latitude 47^ 20' N., and Longitude 13^ 18' 
E., sails on a direct Course between the North and East 98 miles, 
and finds herseK by observation in Latitude 48^ 42' N., what is her 
^Course made good, her departure from the Meridian, and Longi- 
tude in? 

By construction, calculation, &c., as in Case IV. in Plane Sailing, 
her course is 33^ 12' from N. to E., and her depaiture 53 . 7. 



To find the difference of Longitude, 

Latitude left . 4V 20' N. 
Latitude come to 48 42 N. 



96 2 their sum. 



48 1 Middle Latitude. 



By Case /. Parallel Sailing 



As Co-sine Mid. Lat. 48« 1' 9 . 82537 
is to the Departure 53 7 1.72966 
80 is Radius . 10.00000 



11.72966 
9.82537 



toihediff.ofLon.80«2 =: 1.90429 



difference of Longitude l'^ 20' E. 



Longitude lefl 
Longitude in 



13 18 B. 



14 38 E. 



Note. — ^The differmce of Longitude may be found without the 
Departure, as in Case 11. 
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By htfipection. 

Find the Departure 53 . 7 under the complement of Middle Latitude 
=: 42, and in the Distance Col. will stand 80 for the difference of 
Longitude. 

By Gunter*8 Scale. 

The extent from complement Middle Latitude 42^ to 90 on the line 
of sines, will reach from the Departure 53 . 7, to the difference of Lon- 
gitude 80 on the line of Numbers. 

CASE VL 

Given the Latitude and Longitude lefty with the Departure from 
the Meridian and Distance Sailed^ to find the 
^ Course, Latitude, and Longitude in. 

Example. — Suppose a Ship from Latitude 389 20^ S., and Longitude 
30O 14' W., sail on a direct Course between the S. and W. 540 miles, 
until her Departure from the Meridian, be 384 miles, required the 
Course made good, the Latitude and Longitude in. 

By construction, calculation, &c., the same as Case V. in Plane 

Sailing, the Course is 45° 20^ W., and difference of Latitude 379*0 

miles. 

)38,0 

6 20 S. 
38 20 S. Latitude left. 

44 40 S. Latitude in. 



^83 00 their sum. 
41 30 Middle Latitude. 

To find the difference of Longitude by Case /. in Parallel Sailing. 

As Co-sme Middle Latitude 41** 30' . 9.87446 
is to the Departure 384 . 2.58433 
so is Radius 10.00000 



12.58433 
9.87446 



to the difference of Longitude 512.7 = 2.70987 

8 33 W. 
30 14 W. 



Longitude in • . 38 47 W. 



• 01 

By InspectioiK 

Take -^ of the Departure =: 38. 4, and find it in a Departure Col. 
over 48^9 and you wul have 52 in a Distance Col. Again, over 49« 
you will have 51 • Their mean is 51 • 1 X 10 = 51 1 for Uie whole Dif- 
ference of Longitude. 

By Ounier^s Scale. 

The extent from the complement Middle Latitude 48« SO' to 90^ on 
the line of Sines, will reach from 384, the Departure, to 511 , the 
difference of Longitude on the line of Numbers. 

CASE VII. 

The Latitude and Longitude lefi, tlie Latitude come tOj with the 
Departure from the Meridian given, tojind the Distance 

Sailed, and Longitude in. 

Example. — ^A Ship from Latitude 52* N., and Longitude 176^ 30' E. 
sailed between the S. and E. in a direct Course, until her Departure 
from the Meridian was 432, and her Latitude in, by observation, was 
46^ 40^, required her Course, and distance Sailea, and her Longi- 
tude in. 

By construction, &c., as in Case VI in Plane Sailing, her Course is 
53** 28' E. S., and distance 537 • 6 miles. 

To find the Longitude in, by Case I, in Parallel Sailing, it 

will be, — 

Latitude left , 52** 00' N. 

Latitude come to . 46 40 N. 



98 40 sum of Latitude left and come to. 



49 20 Middle Latitude. 



As Co-aine Middle Latitude 49« 20* . 9.81402 
is to the Depiaiure 432 . . 2.63548 
so is Radius 10.00000 



12.63548 
9.81402 



to the difference of Longitude 662.9 = 2.82146 



11 3E. 
176 30 E. 



187 33 
360 00 



Longitude ii> . . 172 27 W. 
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By Inspection. 

Under the eomptemeint of Middle Lalitode 40^ AQ/y and opposite 
^ of the Departure =: 48 2 in a Departure Col., stands ^V ^ ^^ 
difference of Longitude = 66 in a Distance Col. ; and under 40^, and 
opposite 43 2, stands 67, then 67— 66= I ; and as 60 : 1 : : 40 : 7 ; then 
67— 1=66 .3+10=663 for the whole diffisience of Longitude. 

By Ounter'g Scale. 

The extent from complement Middle Latitude 40^ 40' to 90^ on the 
line of Sines, will reach from the Departure 432 to 663, the difference 
of Longitude on the line of Numbers. 



CASE VIII. 

1%€ Laiiiude and Longitude leftf Departure from ike Meridian, ofkd 

DiffeNmoe cf Longitude given, io find the Longitude came 

to, the Course J and Distance Sailed* 

Example.— A Ship from Latitude 52^ W N*^ and Lon§^tttde 
172 • 27 W. sailed on a direct Course between the N. and W. until her 
Departure from the Meridian was 432 miles, and her difference 
of Longitude 176^ 30' £., required her Latitude come to, and her 
Course and Distance made good. 

To Jlnd the Middle Latitude^ by Case I in Parallel Sailing, it 

will be, — 

As the difference of Longitude 663 . 2.82146 

is to radius 10.00000 

so is the Dqwrture 432 . 2.63548 



12.63548 
2.82146 



to the Co-Sine of Mid. Lat. 49<' 20' — 9.81402 

2 



98 40 sum of Latitude left and come to. 
52 00 Latitude left. 



46 40 the Latitade come to. 



5 20 difference of Latitude. 
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Take -^ Ihe difference of Xioiigiliide and Depaiiure r: 06 .3 end 
48.2, then find dli.^ ib a Diataaoe Col., and ym will have 41o 00' at 
the top fiMr llie Co-Middle liUtitade. The odd awMileB may be founds 
if neceaaaffjr, a» explatned in the uae of TaUas L aodlL 



By Ountef's Scale. % 

The extent from the di&ranoe of Ijangilnde 663 to the Departure 
432 on the line of Numbers will reach from 90^ to 40** 40' the com- 
plement of Middle Latitude^ on Ihe line of Sines. 

The Course and Distance maj be found by Case YI. in Plane 
Sailing, either by construction or calculation. 

HaviAg given all the requisite Cases in the above Sailing, with 
lefeceaioes to the corresponding ones in Plane Sailing, thereby diewing 
their similarity and the connection between them, so as to render the 
study of Navigation simple and easy« I shall now proceed to solve all 
tim {HDoeding Ctflea, except the last, by Mercatoi^ Sailing. 



MERGATOR'S SAILING. 



This SailJM is essfHamed hf .and depeuds an Thecnrem G. ae 
die proper dimrence of Ladtudey AC the Meridian diffetence of jLati* 
tnd^ SD &ie Departujiev cb the difference of I^ongitude^ and AJ> the 
DistaiKoe, then the angle at A is the oouzse, and that at B or D the Co* 
come. Then any two terms on this tiian^e being jiven^ the tbirAia 
found as explained in the above named Theorem. 



See Example \tiypage 58. 

L's Latitude 49^ M' <N. Mer. fmrts M47 f^ong. M* 17' W. 
Porto Santo Lat. ^ ^ 1^. Mer. iwrts 8086 hmg. ^ 11 W. 

Pnp.df.itfLat. 16 55 1M5 M61 Mid.diff.L. 11 6 = 
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By Construction^ see figure page 

Draw the Meridian AC and make it = 1861, the Men Difference of 
Latitadet and make ae = 1015, the proper Difference of Latitude, then 
draw CD at right angles to AC, and make it =: the departure, then 
erect the perpendicular CB at c, and make it =: QQQj the difference of 
Longitude, and lay bad on the scale, and it will measure the distance ; 
then with the chord of 60*", describe a circle from the centre A, and 
measure the angle, which wOl give the course. 

Bt Calculatioit. 



To find the Course, 



As the Mer. Diff. Lat. 1361 3.13386 
is to radius • 10.00000 

so is X of l4>ngitude 666 2 . 82347 

12.82347 
3.13386 



to the Tang. Course 26^ 5^=9.68961 



As radius 

is to pro. X of Long. • 

so is Sect Course 26^ 5' 



10.00000 

3.00647 

10.04665 

13.05312 
10.00000 



to the Distance 1130 = 3-05312 



By Gunter*s Scale. 

The extent from the proper Difference of Latitude 1015 to the 
Meridional Difference of Latitude 1361 on the line of Numbers, will 
reach from 45' to the Course 26® 5' on the line of Tangents, and the 
extent from Radius to the Course on the line of Sines, will reach from 
the proper Difference of Latitude 1015, to the distance 1130 on the 
line of Numbers. 

By Inspection, 

Take -^ of the Meridional Difference of Latitude and Difference of Lon - 
gitude, as they are too large for the Tables, and you will have 1S6 . 1 
and 66.6; then find 136.1 in a Latitude column, and 66.6 in a 
Departmre column, at the top of the page, will stand 26^ for the Course, 
and 113 in a Distance column x 10 gives 1130 for the whole distance. 



Latitude left 
Lat come to 


CASE IL 

. 20O32'N. Mer. parts . 
. 31 11 N. Mer; parts . 

10 39 = -904: AC 


, 1247 
, 1954 




707 = AC 
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Tojind the Difference of Longitude. 

Aa radius . 10.00000 

18 to Mer. DiffereDce oi Lat. 707 ^ • ^^^ 
so is Tangent course 3 points . 9,82489 

12.67431 
10.00000 



to the Difference of Lcmg. 47 ,2 2.07431 

7.52 w7"^ 
Longitude left . . 18.10 W. 



Longitude in 26. 2 W. 



Bf Gunter's Scale. 

The extent fiom 4 points to 8 paints the Coune, on the IhkeT. IBU^ 
will reach from 707, toe MeridiaD x of Lalitndey to 472^ the x of Lob. 
ghnde on the line of Numbers 

Bjf Intpeeiwm. 

Take ^ of the difierence of Latitude =r 70. 7, whicli find in a 
Lalitiide colnam under the Coofse 8 pointa, aoid in aDepai^^ 
wiU stairi 47 . » fer the djttse^eo of LoDg^tide^ X l^ 
whole diffa upce of IrfngHode. 



GAspm. 



Latitude left SPBTS. M.pta.23p 
Latcometo 4 90N. M.pts.2e7 



497 



AsBaffios . 10.00000 

18 to Mer. diCd Lai. 497 2.69636 
ao 18 Tug. Oourae 5| pis. 10.27204 





12.96841 
10.00000 


to the Oiff.crLiHier-930 = 2.96840 


LoDgitiide 


I5 30W. 
90 25B. 


'JLongitude in 


I4 56E. 
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General Rule to find the Difference of Longitude by Gunter*s 

Scale. 

The extent from the first term to the third, will reach from the second 
to the fourth, =: the DilSerence of Longitude. 

By Inspection. 

The X of Longitude by Inspection, is found by the Second Case in 
Plane Sailing, Tiz. the Difference of Longitude in a departure column. 

CASE IV. 
Tojind the Difference of Longitude. 



Latitude left 52^'00'N. M.pts.3640 
Lat. come to 46 52 N. M. pts. 3168 

"472 



As Radius 10.00000 

istoMer.Diff.ofLat472 2.67394 
so is Tang. Course 5| pts. 10.27204 

12.94508 
10.00000 



to the Diff. of Long. 88 , 3r= 2.94598 



14 43 E.- 
LoDgitude left . 52 24 W. 

87 4iw! 



CASE V. 
ToJInd the Diffwence of Longitude. 



Latitude left 47^'20'N. M.pts.3209 
Lat come to 48 42 N. M.pts. 3331 

122 



As Radius . 10.00000 

is to Mer. x of Lat 122 2.08636 
so is Tang. Course 33« 12' 9.81583 





11.90319 
10.00000 


to the Diff. <^ 


Long. 80 ss 3.90219 


Longitode left 


1 30 E. 
. 18 18 E. 


LoDgitndem 


. 14 38 E. 
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CASE VI. 



To find the difference of Longitude. 



Latitude left 38«> 2ff S. M. pts. 2474 
Lot come to 44 40 S. M. pts. 2982 

508 



As Radius • . 10.00000 
is to Mer. Diff. of Lat 508 2.70586 
so is Tang. Course 45^20' 10.00505 

12.71091 
10.00000 



to the Diff. of Long. 51 , 4 = 2.71091 



Longitude left . 


8 34 W. 
30 14 W. 


Longitude in 


38 48 W. 


CASE VIL . 





To find tfie difference of Longitude. 



r Atitude left 52° 00' N. M.pts. 3640 
Lat come to 46 40 N. M.pts. 3150 



490 



As Radius . 10.00000 

is to Mer. Diff. of Lar. 490 2.69019 
so is Tang. Course 53"* 28^ 10 . 13026 

12.82045 
10.00000 



to the Diff. of Long. 661 . 4=2 . 82045 





11 1£. 




176 30 E. 




187 31 




360 GO 




172 29 W. 


CASE VIIL 





Given the Latitude and Longitude lefty the Course steered^ with the 
Longitude come tOy to find the Latitude in^ and the distance 

Sailed or made good. 

Example-Suppose a Ship from the Latitude 52^ OO' N., and Lon- 
gitude 176^ dO'E., sailed 58® 28' E., and found she was by observation 
in Longitude 172^27^ W., what is her Latitude in and Distance 
sailed? 
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To find the Meridional Difference of Latitude. 



As Radius . . 10.00000 
is to the X of Long. 663 2-82146 
so is Co-tang. Course 53^28' 9 . 86974 

12.69120 
10.00000 



to Mer. X of Lat. 491 = 2*69120 



MeridioDal Diff. of Latitude 491 
Mer. parts of Lat. 52^ . 3640 



Lat in 46° 40^ =: Mer. parts 3149 
X of Lat. 5 20 =: 320 in miles. 



Note.*— This problem cannot be solved by Middle Latitude Sailing. 
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CONSTRUCTION OP A SEA CHART, 

According to Mercator*8 ProjectionSy shewing all the knoum 
Placesj Bocksy Shoals, Sjc., in any proposed portion 

of the Globe. 

If the Map be to extend N. and S., draw a line in the most con- 
renient part of the paper, to represent the £. and W., which divide 
into equal parts, and mark the degrees and miles of Longitude as fol- 
lows : take 60 in your compasses, and lay one foot on the extremity of 
the line, and then turning them over until you have divided the whole. At 
boih ends of the line erect perpendiculars to represent the Meridian, 
on which lay the Meridional parts of every Latitude, from Table (38), 
(corrected according to the true figure of the earth), beginning at the 
Equator, both N. and S., as &r as each Latitude extends ; then mark 
the degrees and miles as they fall on the Meridians, and the Chart is 
prepared for the places whose Latitudes and Longitudes are known, 
and may fall on it From any correct Table of Latitudes and Longi- 
tudes, proceed to lay off the principal places, by finding the Longitude 
on the £. and W. line, ana the Latitude on the Meridian and the 
angle of meeting will be the true situation of the place. When all the 
required jdaces are thus marked dowt), constroct a compass on the 
most convenient part of the paper, by problem IV, p. 5, and your 
Chart is completed. Should the bounds of the Map be on one side 
of the Equator only, mark the E. and W. line with £he less Latitude, 
and lay off the Meridional difference of Latitude as before, until yon 
reaqh the highest, then lay off the Latitudes and Longitudes, as direct- 
ed above, taking care to mark the direction of the current variation lor 
the year, — the Shoals, &c. as in following Chart 
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To Jmd a Ship^s place on the Chart. 

This is found in the same manner as laying the Latitude and Lcm* 
gitude of a place down on the Chart The angle of meeting will be 
the Ship^s place. 

Having the Ship^s places to Jlnd her Bearing and Distance to any 

other place on the Chart. 

Rule. — Lay a parallel ifoler on the two places, and shift it out until 
you bring it to the centre of the compass on the Chart, and it will 
shew the bearing of the place from the Ship. Then take the distance 
in a pair of compasses, and if the Course is less than 4 points, lay it 
on the Meridian, and you have the distance nearly. But if the Course 
exceed 4 points, lay it on the E. and W. line for the distance. 

Remark* — In high Latitudes it is nearly impossible to find the cor- 
rect Course and Distance on the Chart, unless the places be on the . 
same parallel, or on the same Meridian, though in most cases it may 
be near enough for practice and application, especially when the Dis- 
tance is not very large. But to remedy this, most Charts hare scales 
to eyery Latitude, in order to find the Distance, which answers more 
correctly than the above method. 



OBLIQUE TRIGONOMETRY. 

In problems of this kind, two of the angles are acute, and the other ob« 
tuse ; and when two of the angles are given, the third will be the supple- 
ment ; in which case two angles and a side must be given to find a 
third. There being no right angle, there can be no radius. 

For the solution of Oblique Trigonometry, observe the following 
general axiom. 

CASE L 

Given one ride and two angles to find the other angle and the two 

sides. 

AXIOM IIL 

In every Triangle the sides are in proportion to one another, as the 
Knes of the opposite Angles. 

Demonstration. 

» 

In the trian^e ab€> let the two acute angles and the side ab be 
given 2 the obtuse angle at B wiU be = 180 -* < ▲— <c ; then with the 




70 

side CB as radiusi Bp will be the sine of < c ; 

and with the same radius =A<2, df will be the 

sine of < A. ; then the triangle dkf is similar 

to the triangle ba/?; and by Theorem (c), df 

is to Ad, as Bp is to ba, — ^that is, as the sine of ^^ ' — ^ 

< A=:4^is to the side A<{ so is sine < G=Bp to the side ab. Qed. 

CASE II. 

When one angle and two sides are given to find the other two angles 
and the third side^ observe the following axiom. 

As the sum of the two sides about the required angle, is to their dif- 
ference, so is the Tangent of half the sum of the two angles opposite 
the given sides, to the Tangent of half their difference. The half dif • 
ference being added to half the sum of the unknown angles, will give 
the greater, and subtracted, will give the lesser angle. 

Note. — ^If the side opposite the given angle be known, the two other 
angles will be found by axiom III. 

Demonstration . 

Let the angle A, and the sides ba. bc be given in the triangle abc ; 

produce ba, until bf becomes equal to bc, then will af be the sum of 
the two sides; and the angle cbf by Theorem (8), is equal to the 

< * A and c. The triangle cbf , by Theorem VI. is an isosceles triangle, 
and the angle bcf is = < bfc. Then let &31 a perpendicular from b on 
the line cf, which will besect CF in ^, and the angle c^b is a right 
angle by Theorem I., and is equal to the <b^f, and die <CB$r is 
equal to <^bf == half the sum of the <'a and 
c. Again, draw Bd parallel to AC, and the 
angle dBF will be = to the < A by Theorem 
III. Therefore, if from half the sum of the < 'A 
and c=j^BF, you take the <<2bf=<a, there 
will remain the <gBdj = half the difference'^ 
of the <*A and c; and if from the sum of the sides BA and BC = AF 
you take the lesser = BC, there will remain Be =r the difference of the 
two sides ; then if you make Bd radius, cd will be the Tangent of 
half the sum of the <'a and c= <CB£{, and gd the Tangent of half 
the difference of the <'A and C; therefore AFlBellcdlgd, according 
to the axiom. 

CASE III. 

When the three sides are given^ to find the angles. 

In solving this, the triangle must be cut into two right-angled trian- 
gles, by a perpendicular let fall from the angle opposite the base; 
dien, in order to find the segments of the base, observe the following 
axiom: — 

As the base or greatest side is to the sum of the othertwo sides, so is 
the difference of ttie two sides to the difference of the segments of the 
base; then half the difference of the segments being added to half the 
base, gives the greater segment, and subtracted, gives the lesser. 
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Demonstration. 

Suppose in the triangle abc, the three sides are given, then with 
BC as a radius, describe the circle, and produce AB to p, then Ap will be 
equal to the sum of the two sides ab and BC, and Ad their difference. 
Join/B=:BC, and let fall a perpendicular on the line AC, which fells on 
ft, then en is equal to ^ ; therefore, if nc be taken from An, there 
^nll remain a/, the difference of the segments of the base ; and by 
Theorem XXIV., the rectangle Ap*Ad, is equal to that of AC. A/> — 
hence Acl Ap :: AdlAf: and again by Theorem A, the rectangle 
extremes is equal to that of the mean, — that is, Ac x A/^= Ap+ of &e 
Ad, as in axiom II. 
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Examples and Cases to Axiom /., 
Given ttvo angles and a side opposite one of them, to Jmd the other 

two sides. 

Example. — Given the angle bac SO^OO', the angle abc 113*8', 
and the side BC 50, to find tibe other two sides, and tibe third angle. 

To find the angle acb by Theorem (11), <B-f A=14d* S', then 
180-14S.8=:<CS6''52'. 

By Construction. 

Draw the baae AC ; with the chord of 60, describe a circle at c, and 

make the angle at c = 36^ 52' = the supplement of angle A and B. 

Then draw CB = 50, and at B describe a circle wifli the chord of 60, 

* and make the < at B = 113^ 8', then draw ba, which will cut AC at 

A, when AB will measure 60, and AC 91 • 06 on a scale of equal parts. 



By Calculation. 



To find the side AB. 

As the Sine <A dO"" 00' 0.69897 
is to the aide Bc 50 . 1 .69897 

•o is Sine <c 36'' 52' • 9.77812 



11.47709 
9.69897 



to the side ab 59.99 = 1 .77812 



Tojind the Me AC. 



As Sine Z. 30" 
is to the aide bc 50 
80 is sine ^ b US.8 



9.69897 
]. 69897 
9.96360 

11.66257 
9.69897 



to the side Ac 91 .96 = 1 .96360 



i^m 
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By Gunier's Scale. 

The extent fiom 30^ 00' to 36.52 on the line of SineB, will reach 
firom the side BC = 50, to the side ab =: 60 on the line of Numbers. 
The extent finom 30 to 66. 52 on the line of Sines, will reach £pom 
BC =: 50, to the side AC 91 .96 on the line of Numbers. 

CASE IL 

Given two sides and an angle opposite to one qfthemy tojind the two 

other angles and the third side. 

Example.— Giren the side AC 91'' 96', the side BC 50, and the 
angle A 30^ OO', to find the angles b and A. 

Bjf Construction. 

Draw die line AC, and make it = 91 . 96, then with the chord of 60 
describe a circle, and make the angle A = 30, and draw ab. With 
50 in the compasses, taken firom the scale of equal parts measure fiom 
C towards the line ab, and it will cut it at B, then ab will measure 
60 on the same scale. Again describe circles at B and c, and the 
former < B will be = 113^ 8', and the latter < o =: 36^ 52'. 

By CakmkUum. 
To find the <*B. andfA. 

As the side BC =r 50 .... K69897 

bto8ine<A30 9.69897 

80 is the side AC r: 91.96. . . . 1.96360 
* ^ 

11.66257 
1.69897 



to sine i^ B 113<> 8' . • . . 9.96360 
i^A 30.00 

sum • 143 8 
180 00 

I ■■■■ »■ 
remaiDS JLc = 36 52 



By Gunter^s Scale. 

The extent from the side bg 50, to the side AC 91 • 96, on the line 
of sines, niU reach from the <A 30^, to the supplement <B 66.58 
on the line of sines, and the extent from < A 30'', to < c 36^ 52* od 
the line of smes, wUl reich firom the side BC 50, to the side AB 60, oo 
the Une of numbers. 

Example and dm to Axiom II. 

Case. — Given two sides^ and an angle indmded hetsveen ihem^ to 
Jtnd the other two angles^ and the third side. 
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Example. — Given the sides AC 91 • 96, BC 50, and their including 
angle c 36^ 52* to find the angles A and b, and the side ab. 

By Construction. 

Make AC = 91.96, and the <c = 36^ 52', then draw bg, and 
make it = 50. 

With the chord of 60, describe Arcs at the points A and B, and the 
<B wiU measure 113^ 8', and the < a 30^, on the line of chords. 



^c =z 36'=> 52' 
180 00 



By Calculation. 

Given sides. \ ^ \ 

4 CBZZI * 



] 143 8 sum of ^* c and a 

^— * by Theorem II. 

71 34 half sum = /^g b/ 



ac= 91.96 
50 00 



their sum 
their difference 



)l41 96 
41 96 



A/. 
ab. 



To find the <■ B. and A. 

As sum of the sides 141 .96 2 . 15222 
is to their diff. 41.96 1.62320 

so is the Tang. \ sum ^*b 

and A 71^34' 10.47716 



12.10U36 
2.15222 



to Tang. I diff. Z. ' ab 

z=^^Brf=4l.35= 9.94814 



To find the side AB. by aadom L 
Assine^aO^ • . 9.69897 
is to the side cb 50 .1 .69897 
so is sine Z. c 36** 52 . 9-77812 



11.47709 
9.69897 

1.77812 



By Gunter^s Scale. 

The extent from 141.96, as in the problem, on the line of num- 
bers, will reach from 71" 34' to 41 • 35 on the line of Tangents,* and 
the extent from < a 30^ 00' to < c 36.52 on the line of sines, wiU 
reach from CB = 50, to A B = 60 on the line of numbers. 

Example and Case to Axiom III. 
Case. — Given the three sides to find the angles. 

Example. — Given the sides CB 50, ac 91 • 96, and ab 60, to find the 

<• A.B.C. 



* The Uoe of Tangents is not generally nsefal, as it is only carried to 4S^. 
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The sides 


CCB = 50 
^ AB = 60 


their sum 


. 110 = AP. 


their difference 


10 =: Ad. 



To find the Segments of the Base, 

As base ao = 91 .96 .1 .96360 
is to the sum of cb. ab.zz 

Ap-z 110 . 
is to the diff. of cb. ab«= 

AdzrlO . 



1.04139 
1.00000 



2.04139 
1.96360 



to the diff. of the segments 

of the base =A/=1 1.97=07779 

half difference . 5.98 
half the base Z.C . 45.90 

their sum gives the 
greater segment = 51 .96 =: ah. 

their difference the 
lesser segment = 40.00 = en. 



To find the Angles. 

In the rightangled triangle A B n, by Case II. in Trigonometry, you 
will find < A 30" 00', and in the right-angled triangle c B n, the < c, 
= 36* 62'; then by Theorem 11, 180<ax<c = <B=: 113* 8'—. 

By Gunter's Scale. 

The extent from 91.96 to JIO, as in the problem, on the line of 
numbers, will reach firom 110 to \*97 on the same line. 

Besides the above solution to a triangle whose three sides are given 
to find the angles, there are other useful and concise methods, answer- 
ing either in plane or spherical triangle8.-^The most simple are the 
fofiowing. — 

METHOD I. 

291 Arith. Co-Log. . . 7.53611 
216 Arith. Co-Log. , . 7.66555 
195 



ab 

AC 
BC 



') 



21702 



351 half sum. 




1st. remainder. 135 Lonr 2.13033 

2nd, remainder. 60 Log 1.78815 



21.2 Sme 
2 



19.11014 
. 9.55507 



Angle A 42 4 



xMETHOD II. 

AC 216 Arith. Co-Lop. . . I.m555 
AB 291 Arith. Co-Log. . . 7.53611 
BC 195 

I 

sum. . . 2J702Logof2 . . 0.30103 

half sum. . . 351 Log. .... 2.54531 

Ist. remainder. . 135 , , . . . 2.13033 

2nd. remainder. .60 1.77815 

3rd. remainder . 156 2. 19312 

^8.64691 

4.32345 

Angle A 42o 5' z= sine = 9.82614 

METHOD IIL 

AB 291 Arith. Co-Log. . . 7.53611 
AC 216 Arith. Co-Log. . . 7.66555 
BC 195 

2^702 

351 Log 2.54531 

156 Log 2.19312 

^19.94009 

31 -^i • . .Co.«ine-. 9.97004 
2 

Angle A := 42.5 

METHOD IV. 

AB 291 

AC 216 
BC 195 

sttin. . 2) 702 

351 Arith. Co-Log, . 7.45469 

1st. remamder. 156 Arith. Co-Log. . 7.80688 

2nd. remainder. 135 Log 2.13033 

3rd. remainder. 60 Log. .... 1.77815 

19.17005 
21* 2J . Ttogent = 9.58502 

Angle A 42 5 
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METHOD V. 




AB 291 
AC 216 
BC 195 




2V02 

351 Log 
156 Log. 

135 Arith. Co-Log. 
60 Arith. I'o-Log. 


. 2.54531 
. 2.19312 
. 7.86967 
, 8.22195 




^20.82995 


21 .2J Co-Tangent. 




10.41497 


2 

Angle A 42 5 




METHOD VI. 




AB 291 Arith. Co-Log. 
AC 216 Arith. Co-Log. 
BC 195 


. 7.53611 
. 7.66555 


2)702 

351 + Log. 2 


. 0.30103 


135 Log. 
60 Log. 


. 2.13033 
. 1.77815 


Angle A 42.5 = v. s. 


4.41117 


MKTHOD VIL 




AB 291 Arith. Co-Log. 
AC 216 Arith. Co-Log« 
BC 195 


. 7.53611 
. 7.66555 


2^ 702 -f Log. 2 


. 0.30103 


361 hctg. 
156 Log. 


. 2.54531 
. 2.19312 


Co. V. 8. it A = 9* 11' 42* = 


47*55' 5.24112 
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SPHERICAL TRIANGLES. 

Before beginning the calculation of Spherical TriangleSi the follow- 
lowing Theorems are to be observed.—- 

First — ^The sum of the three sides of any Spherical Triangle should 
not exceed 360^. 

Second.— The sum of the three angles should be more than 180' 
and less than 540^. 

Third. — ^The sum of any two of the legs must be greater than the 
third. 

Should a spherical problem be given, not according to these three 
Theorems, it will be impossible. 

Note. — ^The three angles are considered as the three sides, and by 
having the three angles given, the sides are found. This is done in 
Lunar Observations when the complements of both Altitudes, and the 
Angular Distance, are considered the three sides of a Spherical 
Triangle. 

Meihod$ to Jlnd the Angles of a SphericcU Triangle. 

Supposing the triangle abc, page 74, to be Spherical, and the side 
AB 78^ 56', the side BC 63^ 37', and the side CA 67^ 54', given to 
find the angle at A. 

METHOD I. 

Add the three sides together, and take half their sum, firom which 
take the two sides inchiding the required angle, then to the Logs 
Co-Secant of the same two sides, add the Log-sines of the two 
remainders. Half their sum will be the log. sine of the required 
ang^e. 

AB 78^ 5& Co-secant. . 0.00815 
AO 69 54 Co-secant. 0.02729 

BC 63 37 



2)212 27 




106 13) 

36 19} Sine. 
27 17i Sine. 


9,77258 
9.66136 




2^19.46938 


J Z^ A 32** 53* Sine . 

2 


9.7346a 


iC. A 65 46 
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METHOD IL 



Add the three sides together, and firom the half sum take each side, 
severally. Half the aom of tiie Log-mea of the remainders, and the 
half sum added to the Log. Co-secants of the tiro sides including the 
required angle, more the Log of 2, will be the Log-sine of angle A. 



AB 78* 5ff Co-secant 


0.00816 


AC 69 54 Co-secant. 


0.02727 


m; 64 37 


S0103 


212 27 


V * W k \M9 




106 13i Sine. 


9.98235 


42 36| Sine. 


9.83058 


96 l»i Sine. 


9.77258 


27 17f Sine. 


9.86136 



j)39. 



24687 



19.63848 



Angle A edMe' Sine. 9.95990 



METHOD in. 



Add the three sides together, take from half the sum the side oppo- 
site the reouired angle; uien add together the Xiog Co-secants of the 
sides induoing the required anele, the log. gf the half i^um, and ihe're- 
nuander, and half the sum of these four Logs %ill be the Log-Co-sine 
of half the required angle. 



AB 78« 


5e^ Co-secaot. 


0.00815 


AC 69 


54 Co-secant. 


. 0e729 


BC 63 


37 




212 


27 




106 


13| Sine. 


9.98235 


42 


36} Sine. 


9 . 83058 



19.84837 



i i^ A 32'' 53^ Co-sine. . 9.92418 
2 



< a65 46 
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METHOD IV. 

The natural number of the sum of the Log Co sines of the two sides 
including the required angle, rejecting 15 from the index, subtracted 
from N. S. of the side opposite the required angle ; the common I^g of 
their difference, added to the Log Co-secants of the two sides in* 
eluding the required angle, wiU be the Log CoHBine of the leqniicd 
angle. 



AB 78« 5ff Co-sine 
AC 69 54 Co-sine 


9.28319 
9.53619 


6597 Log. . 
Bc ^^ 37' N S 44437 


3.81938 






37840 Log. . 
78® 56 Co-secant. 
69 54 Co-secant. . 


9.57795 
0.00815 
0.02729 


Z. A 65 46 Co-sine. 


9.61339 


METHOD V. 





Add the three sides together; from the half sum take each side 
severally ; then the Log sines of the difference between the half sum, 
and the two sides including the required angle, added to the Log Co- 
secants of the half sum, and the difference of the side opposite the re- 
auired angle and half sum ; half the sum of these four Logs will be 
le Log Tangent of half the required angle. 

AB 78«» 5e^ 
AC 69 54 
Bc 63 37 



212 


27 




106 


13} Co-secant 


0.01765 


42 


36| Co-secant. 


0.16942 


36 


19| Sine. 


9.77258 


27 


17i Sine. 

53" Tangent • 
2 


9.66136 




19.62101 


J<a32«> 


9.86050 







jUa 65 46 
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METHOD VL 

Add the three sides together ; from half the sum take each side 
severally ; then the Log Co-secant of the difference of the two sides 
including the required angle, and the half sum the Log sine of 
the half sum, and the Log sine of the difference of the half sum, and 
the side opposite the required angle, added together, half the sum will 
be the Log Co-tangent of the required angle. 



AB 


78« 56' 




AC 


69 


54 




BC 


63 


37 






212 


27 






106 


13J Sine. . " . 


9.98235 




42 


36| Sine. 


9.83058 




36 


19| Co-secant . 


0.22742 




27 17| Co-secant . 

< A 32° 53' Co-Tangent. . 
o 


0.a3864 


* 


20.37899 


i 


10.18949 



< A 65 46 



METHOD Vn. 

Add the three sides together, and from the half sum take the two 
sides including the required angle ; then the Logs Co-secant of the 
two sides including the angle more the Log of 2, and the Log-sine of 
the difference of ti^ese two sides and the half sum added together, 
will be the Log versed-sine, of the required angle, rejecting 15 from 
the index* 



AB 


78» 


56" Co-secant. 


0.00815 


AC 


69 


54 Co-secant. 


0.02729 


BC 


63 


37 






212 


27 


0.30103 




106 


13J 




36 


19) Sine. 


9.77258 




27 
A 65° 


17i Sine. 


9.66136 


< 


5.77041 
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METHOD VIII. 

Take the difference of the two sides including the required ai)gle; 
then subtract the N.C.S. of the side opposite the required angle, from 
the N.C.S. of their difference, the common Log of the remainder, added 
to the Logs Co-secant of the two sides including the required angle, 
their sum will be the Log versed-sine of the required anglQ* 



AB 78® 5& Co-secant. 
AC 69 54 Cosecant. 



0.00815 
0.02729 



Diff. 9 2 N.C.S. 98760 
Bc 63 37 N.C.S. 44437 



54323 



< A 65® 46* = V. 8. 



4.73498 



4.77042 



Not6.-^The versed sine may be used in place of the N. C. S. 



METHOD IX. 

Take the v s. of the difference of the two sides including the 
required angle, from the v. s. of the side opposite it ; the common Log 
of the difference more the Log of 2, increasing the index by 5. Then 
take the v. s. of the sum of the two sides, including the angle required, 
from which take the v. s. of the difference of the same two sides, — 
the common Log of their difference taken from the sum of the said 
two Logs, will give the Log v. s. of the required angle. 



AB 
AC 


78® 5& 
69 54 




BC 


9 
63 

148 


2 v. s. 01240 
37 v. 8. 555&^ 

54323 Log. 

50 V.S, 185563 


0.30103 
4.73498 




11.03601 




184323 
V A Q5^ 46' v. 9. 


5.26556 




5.77045 



Note.— The sme of half angle a is found by + 69897 to the log. 
T. S-, making the index 14. 



M 
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METHOD X. 



Add the three sides together ; firom half their sum take the side 
opposite the required angle, then the log* co-secant of the two sides 
including the angle, the log. sine of the half sum, and the log. sine of 
the remainder, more the log. of 2, will be the log. co-versed sine of the 
required angle, rejecting 15 from the index. 



AB 78« 


5ff Co-secant. 


0.00815 


AC 69 


54 Co-secant. 


0.02729 


Bc 63 


37 


wi010.S 


212 


27 


* vr.tMflVl* 


106 


Idi Sine. 


9.98235 


42 


36J Sine. 


9.83058 



T A 65^ 46 Co-v. s. 5.14940 



METHOD XI. 

The T. s. of the sum of the two sides including the required angle, 
less the v. 8. of the side opposite it, the log. of the remainder, added 
to the logs* co-secant of the two sides including the required angle, 
will be the log. co-v. s. of the angle required. 

AB 78® 56' Co-secant. . . 0-00815 
AC 69 54 Co-secaat. . . 0.02729 



148 60 v.s. 185563 
BC 63 37 V. s. 555m 



130000 Log. 5.11397 

< a65«^ 46' Co-v. 8. 5.14941 
The Co-sine of J z. a is found by x 69897 



Making the index 14 . • 2^19. 84838 

J V A 32*^ 53' Co-sine. . . . 9*92419 
2 



T A 65 46 



METHOD XII. 



Find tile sum and difference of the two sides including the required 
angle ; take the common log. of the difference of their sumi and the 
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y. s. of the ride opposite the required angle.. The common Ior. of the 
difference of the v. s. of the difference of the two sides, including the 
required angle, and that of the side opposite it, increasing the index 
by 20 ; then the half difference of these two logs, will be the log. 
tangent of half the required angle. 



AB 78° 5& 

their sum US'" 50' v. s. 185567 
AC 69 54 

side BC 63 37 V. s. 55563 



9 2 v. s. 01240 



sideBC 63 37 v. s. 55563 . 130004 Ix)g. . 5*11399 

54323 Log. .... .^24.73498 



19.62099 



i ▼ A d2« 53' Tangent. 9.81049 
2 



< A 65 46 



To prove the foregoing Methods. 

Case. — Having any two sides of a Spherieal IViangle^ and their 
contained angle given, tojlnd the third side. 

Rule. — To the v. s. of the angle add the log. sines of both sides, 
their sum rgecting tens fix>m the index will be a log. of a natural num- 
ber, the difference between which and the N. c. s. of the difference of 
the two sides, will be the N. c. 8 of the third side. 

Example. 



side AB 
side AC 


65'' 46' V. s. 
78 56 Sine. 
69 54 Sine. 


• 
98760 
54330 N. N. 
44430 


4.77045 
9.99185 
9.9727J 




9 2 N. c. s. 
63^ 37' N. c. s. 






4.73501 


side Be 





Note. — ^By the 10th and 1 1th methods you will find the time finom 
midnight ; and by the 7th, 8th, and ninth, the time firom noon. 
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OBLIQUE SAILING. 

Oblique Trigonometiyy when applied to similar problems in Naviga- 
tion, is called Oblique Sailing ; and although it may be used in the 
measurement of inaccessible objects, and in taking maps of Bays, or 
Harbours, it is here only applied where it is most useful in Navi- 
gation, namely, in taking a Departure. 



CASE I. 

Given the bearing of any place /ram the Ship at two Stations, and 
the Course and Distance between both Stations, to Jind the Ship^s 
Distance from that pUice, at either one or both Stations, if required. 

Example. — Suppose that about six hours after leaving the land, T want 
to take my Departure from a Cape, the Latitude and Longitude of 
which I know, and it bears from me by compass N.N.E., then I sail 
W.N.W. 20 miles, and the same Cape bears from me N.E. by E., 
required the Ship's Distance from it at the last and first station. 

By Construction, 

Draw the compass N.s.E.w., let A represent the ^ 

place of the ship at her first station, from whence, 
through the N.N.E. point draw the indefinite right 
line CA ; also through the W.N.W. point draw ano- 
ther indefinite right line BA, on which set ofi* 20 
miles firom a sccJe of equal parts fix)m A to B ; b 
through the centre of the compass draw the N.E. 
byEands.w.byw. points, parallel to which, firom the 
point B, draw the line BC, intersecting the n.n.e. 
in the point c, and it is done. Now fix>m the N« 
eastward two points, and from the N. westward six 

Eoints, together make eight points for the < BAG; also the difference 
etween die N.E. by E. and n.n.e. points, is 3.8 =88^ 45' = 
< BC A, the other < being a right < , the < cba will be the comple* 
mentof88«^46' = d6*>16. 




By Calculation. 



To find the Distance AC. 

Radius . 10.00000 

: AB 20 miles . . 1 . 30103 

:: Tangent < = 56«> 15^ 10. 17511 

: AC distance fix>m first 
Station 29 . 93 miles 1 . 47614 



To Jind the Distance BC. 



Radius 
: BA n 20 miles 
::Sect <b56^ 15'. 



10 . 00000 

1-30103 

10.25526 



: Dist BC = 36 miles =: 1.55629 
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Note. — In taking a Departure, the distance of the Ship fiom the 
land at the first station is not required, and is only given here for prac- 
tice. The bearing and distance of the Ship irom the last station 
is only requisite as far as regards the first day's work in the Journal; 
and in order to render this problem more simple, the Ship ought, in 
laying off a base to the second station, to make an angle of 8 points, 
with the bearing of the land from the first station, as in the following 
Example, when, by inspection, you will find your distance bom it 
thus : — Making the base the departure, and the complement of the 
bearing of the land at the second station the course ; then the land-s 
distance from the Ship will be found in a distance col. in the Traverse 
Table, as in the above problem. Let 20 be the departure, the comple- 
ment of the bearing of Ae land at the last station 3 points ; then under 
3 points, and opposite 20 as a departure, stands 36 in a distance 
col. 

Oblique Sailing may be followed into great intricacies; but as my 
present object is to simplify Navigation as much as possible, in order 
to keep the mind of the learner firee fix>m abstruce propositions, I have 
only introduced one Example, which will be sufficient to explain the 
nature of the Sailing. 



CURRENT SAILING. 

By a current is meant the setting of the tide, whose force carries all 
bodies floating on its service along with it But when a vessel is 
driven through this current by the wind, she neither goes with one nor 
the other, but in an actual direction between both, unless the current 
be so great that it force her along with it, in which case her distance 
sailed is increased ; but if she go against it, the rate of sailing is 
decreased, therefore the three following cases are to be consider^ in 
this Sailing, viz. — 

Sailing with the Current ; 

Sailing against it ; or 

Sailing obliquely to its motion. 

In the first case the hourly rate of the Shi]p, added to that of the 
current, gives the true hourly rate of the ship ; m the second case, their 
difference will be her rate of sailing, that is, if the velocite of the cur- 
rent be greater than that of the wind, the ship will go witn it, and her 
rate of sailing will be the difference between the two velocities ; and if 
the wind be stronger than the current, the ship wiU get so much a-head 
ajB is the difference of thSir rates. In the third case, the ship's course 
made good, wiU be between the direction of the current, and her in- 
tended course ; that is, it will be the diagonal of a parallelogram, one 
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gide fermed by the diip^s ptroposed direction* and the other by that of 
the cnisent ; for Boppose abcd to be a paiallelogram, and the wind 
diieotB the ship from A to D, when there is no current, but let a current 
Bet £rom A to B, and the same tune that a «hip would be in sailing 
from A to J>, independent of the current, the current motion would be 
Scam A to B. Therefore* the velocity of the current acting on the ship's 
way in her intended course, will drive her towards the line OB, so that 
when she expects to be at d, she will find herself at c i and instead of 
having nm ad, her true distance will be at AC, and her true cpurse 
< CAD ; bat the ^oane and drift of the currents in 
HBkneoi. parts of the world are so muversally known, 
that this sailing is of but little use, for th^ ai« taken 
as a course :ffiid diste-nce in the Traverse Ikble, as if 
made by the vesseL See the Journal, or the following 
Example. 

Suppose" a ship sailed d8 nules N.E. bv N. in a current that set S. 
by W. 27 miles, during that time what is her trae course and distance 
made good, also her difference of Latitude and Departure? 




To find the Course and Distance made good. 



Course. 


Distance. 


North. 


South. 
26.5 


East. 


ff^est. 


N. E. by N. 
S. by W, 


98 
27 


81.5 


54.4 


5.3 






81.5 
26.5 


26.5 


54.4 
5.3 


5.3 


Diff. of 


Latitude. 


55.0 


Depart. 


49.1 









With the difference of Latitude and Departure, the Course will be 
found nearly N. 42^ E., and Distance about 74, by Traverse Table. 

Man^ more examples in this Sailing might be added, but as they 
are of httle or no use, I have purposely omitted them. 
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THE JOURNAL. 

Though the different Sailings are given with the distance run, there 
still remains to be explained what the distance is, how measured, and 
by what means obtained, which I will do as follows : — 

Several observations have proved the globe to be an oblate sphere,* 
and the breadth of a mile in different parts of the world to be nearly 
the same, equal to 6079 EngUsh feet Then as it would be incon* 
venient to have a line of that extent to ascertain a ship's rate of going, 
the following means were adopted for the purpose. 

If a ship runs 50.66 feet (that is 50 feet 8 inches nearly) in 30 
seconds of time, she would run 6079 feet, or one mile in an hour, one 
hour being in the same proportion to 6079 feet, ajs 30 seconds is to 
50.66 feet, but for safe^, 50 feet (called a knot) are only allowed to 
run during 30 seconds of time for these reasons ; firstly, when the log 
is heaved, the straining of the line coming off the reel draws the log 
towards the ship. Secondly, in order to have the ship a*head of the 
reckoning, which is the principal cause of shortening the measure of 
the log-line, for if the Navigator is a-head of his reckoning, he will be 
on the look out for his intended port, or for any ot)]ect to be avoided, 
and thereby escape dangers which might arise unexpectedly, fix)m the 
reckoning being behind the ship. The length of a knot is according 
to the fancy of the Navigator, but in general it is divided into 10 equal 
parts, each called a fieithom. 

About eight or nine £sithoms of the line near the log, called the stray- 
line, is never measured, being allowed in order to carry the log out of 
the eddy of the ship's wake ; and when the first part of the measured 
line goes down the ship's side, the man who heaves the log gives no- 
tice to the man who holds the glass, to turn it; and as soon aa the 
sand has run out of the glass, the line is stopped and examined, to as- 
certain the number of Imots and fiithoms run off, which are put down 
in the log-book as a distance, in a distance col., then the course steer- 
ed corrected for leeway and variation, if there be any, is entered in a 
course col. This is done every time ihe log is hove for the 24 hours, 
which is called a day's work, and then put down in a traverse Table, 
when the difference of latitude and departwe is found, as in Traverse 
Sailing. 

Heaving the log depends on several circumstances :— for instance, 
should the wind change, the ship is obliged to alter her course, when 
it is usual to heave the log, in order to find the distance run on that tack. 
Again, should more sails be put up, or handed, it must be hove, as it 
is expected she makes more or less way. All the courses steered must 
be corrected for the variation, as found by observation, or taken fix>m 
the Chart 

The lee-way is found by throwing a piece of wood firom the ship. 



* Tktt AxU, or N. and 8. Diameter, u only aboot S4 milei shorter than tha £• and 
W* diameter, aooording to obtenratlons and expenments. 
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and observing its bearing; the number of points it bears from the 
opposite point of the course, is the lee-way. On bringing home the 
log, its bearing may be taken, but all this much depends on the skill 
of the artist, for these observations would be difficult to obtain at night, 
or in stormy weather. A good Navigator, well acquainted with the 
trim of his vessel, will judge, when necessary, the lee-way she will 
make, which in a great measure depends on the quantity of sails she 
has set, and the depth of water she draws. 

In some ships they heave the log every hour, and in others, when 
there is not a sufficient number of hands, only once in two hours. 
Again, others only heave the log once when the vessel is on the same 
tack, carrying the same sail, and the weather fair, in which case they 
consider her rate of going regular, which, is frequently the case, ana 
does very well in short voyages- Moisture has a considerable effect 
on the luie, contracting it so much as to cause a great difference be- 
tween the length of it when wet, and when diy ; hemp and flax being 
more susceptible of this action than cotton, it would be better to use 
the latter. 

The glass is likewise found to vary ; in hot weather the sand runs 
quicker than in wet weather ; to avoid which, and to have as regular a 
glass as possible, filed steel, or the shells of eggs well dried and pound- 
ed, shoidd be used.* 

Both the glass and line should be examined, and if one or both be 
found wrong, corrected by the following rules, supposing the glass to 
run 30 seconds, and the length of a knot, 50 feet. 



First. — When the Glass is faulty, and the Log-line true. 

Rule. — Multiply the <Ustance run by 30, divide the product by the 
seconds of the glass, and the quotient will be the true distance. 



CASE I. 

If the Log 'line be true, and the Glass faulty ^ to find the true rate of 

Sailing. 

Rule. — ^As the seconds run by the glass are to 30*, so is the dis- 
tance run by the log, to the true distance. 

Example. — Suppose a ship sails at the rate of 6 knots an hour, but 
the glass being examined was found to run only 25', required the rate 
of sailing? 

As 25' is to 30*, so is 6 knots to 7.2 = 7 knots and 2 fathoms true 
hourly sailing. 



* The glass may be proved by swinging a pendnlom of 99.6 indies ; every time it 
passes the centre is a second. Bnt as pendnlnms must be altered in length according 
to the LaUtnde in, an error of a few seconds might arise by using the regular one H 
30.6; therefore it would be better to use a Chronometer, if on board. 
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CASE 11. 

tf the GloM be true, and the Log4ine fmultyj to find the rate of 

SaUmff, 

' Rule. — As 50 feet is to the measured length of a knot on the tog 
line, 80 is the distance sailed by the log line, to the true rate of sailing. 

Example. — Suppose a ship sailed at the rate of 6 knots an hour, but 
the log Ime being examined, was found to have only 49 feet in a knot, 
lequunsd her true hourly rate of sailing ? 

As 50 feet : 49 feet : : 6 knots : 5 knots, and 44th part of a mile, 
nearly 4 fathoms, true rate of sailing ? 

CASE IIL 
If both the Glass and the LogMne were found foiuUy. 

Rule. — ^Multiply the distance sailed by the log, by 6 times the 
measured length of a knot, and divide the product by 10 times the 
seconds run by the glass, and the quotient will be Uie true rate of 
sailing.* 

Example. — Suppose a ship runs at the rate of 5 knots an hour, but on 
examination the glass was found to be 25', and likewise the measured 
length of a knot on the log-line, 45 feet, required the true rate ot 
4Mdling. 

Distance run by the Lo^ 5 

The length of a knot 45 x 6 =: . 270 

Divided 25'' x 10 = 250)1350 

True rate of Sailing . . 5*4 = 5 knots 4 fathoms. 

Although the log-line and half -minute glass may be &ulty, the 
errors will in many cases be counterbalanced by those arising from the 
ship^s way, namely, not making a proper allowance for the heave of the 
sea, nor having the true lee-way. 



* TMs rale oumes from the traosposiitioii of Uie two followins stating^, as 25' : 30* : : 
5k : Gk, and as dOf. : 45f. : : dk : 5k.4. ; therefore, by Theorem C, page 16, 25x50 : 
90x45:: 5 6 : 5.4 trae rate of sailing. The first stating gives the distanoe ran by a 
correct glatt' by which the log-line is corrected in the second. 



N 



90 



OF THE 

LEE-WAY, AND VARIATION. 

Observe, as before directed, that the lee-way is always with the 
wind ; for although the ship's head may bear to any point, still from 
the force of the wind on the sails, rigging, Hull, &c., it will throw her 
to leeward, or cau^e her to make as many points from that to which she 
is apparendy sailing, as will be equal to her lee-way. All courses 
9)ust be corrected for tlie lee-way ; Uien, should there be any vaiiation, 
it must be allowed either to the East or West of the course, as directed 
in page 27, or when you have the lee*way and variation, their sum or 
difl'crence allowed on the course steered, will give the true course, as 
will be further explained in the Journal. When a ship is bound from 
one place to another, they must both be found in the Chart; and in 
order to avoid danger on losing sight of land, the bearing and distance 
of some convenient place must be observed, which may be done by 
the first in Mercator's, or Middle Latitude Sailing, by inspection, or 
even sufficiently correct by the Chart. If there be any variation on 
that course, it must be allowed, and the ship kept as near the course 
as. the wind will permit There will be little occasion for heaving the 
log on leaving the land^ should the day be clear; but on losing sight, 
of it, the exact situation of the ship should be ascertained, which may 
be done by the first in Oblique Sailing. This is called ** Taking a • 
Departurej^ which must be entered in the Traverse Table as the first 
course and distance,. taking ca,re always to allow the variation on the 
different courses, if there be any. Again, the heivy swell, which is . 
generally met with the day before and after a stonn, must be 
be allowed for, according to the judgment of the seaman. To ascertain 
the direction of the cuiTent in a calm, it is usual to put out a boat a little 
way fix)m the ship, and to let down a heavy pot from it, with from 60 to 
80 fathom of line ; this will keep the boat as steady as if riding at 
anchor ; then heave the log, and when the stray-line is out, turn the 
glass, as before directed, and you have the rate of the current Again, 
before bringing home the log, observe on what point of the compass it 
bears ; these must be put down as a course and distance in the traverse 
table, corrected for variation, and the reckoning made up at 12 o'clock, 
— that is, at noon of the Nautical day.* 



* Time in reckoned three different ways ; — that is» Civil, Nantieal, and Aitronoiiii- 
cal> The Civil day is from midnight to midnight, and is divided into two parts, — the first 
12 hours from miduiglit to noon is marked A. M. signifying Ante-Meiidian, or before 
Noon. The second 12 hours from noon to midnight, P.M. signifying Post Meridian, 
or Afternoon. The Nautical day, which is that used at sea, begins at noon, and ends 
at noun the following day, being always 12bours before the Civil day — that is, Sunday 
in the Civil reckoning, is from miduiglit on Saturday to midnight on Sunday, but by 
the Nautical account it begins at noon on Saturday, and ends at noon on Sunday. The 
Astronomical day begins at the end of the Nautical day, that is, Sunday begins at noon 
on Sunday and ends at noon on Monday, so that the declinations are to be taken from 
the Tables or AluAinack for the beginning of the Astronomical day, which is the end of 
the Nautical, and the noon of the Civil day. 
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Then having the Latitude and Longitude of the ship, a reference to 
the Chart will shew what Islands, Rocks, Sec, maj be near ; and a 
careful look out ought to be kept for any that may not be laid down, — 
the situation of which, when they are met with, should be noted down 
for the benefit of others. A journal should be kept as correctly as 
possible by Dead Reckoning, until an opportunity offers for taking an 
observation, when the Latitude and Longitude found by it (and which 
may always be depended on) ipust be noted do\i'n in the journal, the 
difference between which and those found by D. R., must be cither 
subtracted or added, until the next observation. It is very seldom that 
D. R. agrees with the observation, from several causes for which it is 
imj^ossible to account. And although rule^ have been laid down as 
cbrrections, it is as well to reject them, as an error on one occasion may 
counterbalance that on another, and at best D. R. is only an approxi- 
mation between observations. When the mariner is within a day's 
sailing of his intended port, it is advisable to be on the look out for 
land, and should he chance to descry it towards evening, let him bear 
away from it until morning, unless he have a perfect knowledge of the 
shore, and the weather be fair. Again, when he does make the land, 
he should acquaint himself with the time of high water, in order to take 
the best opportunity of getting into harbour. 

The accidents which continually occur will of themselves be a 
warning to the seaman, and show the necessity of attending to the 
above observations and instructions whicH are applied in the Journal. 

The log-aboard, or log-book, is ruled and arranged as in the follow- 
ing Journal ; and though ships of war and some others heave the log 
every hotu", it is given here only to every second, which is sufficient 
for practice. 

Note. — ^The Latitudes and Longitudes throughout are kept by 
Inspection, which is considered correct enough until an observation 
can be taken. 
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FROM 



LONDON TO MADEIRA, 



IN 



THE PROVroENCE, 



OF LONDON, G. T., (Gommandbb)> 



KEPT m 



J. G., (Mate.) 



Departure taken firom the Lizard Latitude 49^ 58', and Longitude 
5? 11' W., bound for Porto Santo, in Madeira, Latitude 33® 3' N^ and 
Longitude 16^ 17' W., bearing from the Lizard point S. 25^ d' W^ 
distance 1130 miles. — See the first Problem in Mercator's, or Middle 
Sailing* 

Mag IHy 1882. 
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JOURNAL OF A VOYAGE FROM LONDON TO PORTO 

SANTO, IN MADEIRA, 



H. K. F. 



4 

y • 

10 
19 

S 

- « 

K 8 

10 
19 



fkmne. 
.atW. 



6 



ft 

ft 

ft 
ft 



Covrte. 



8. W. by 
W.|W. 



8.W.iW. 



Wind. 



«B. 



Dial 

101 



zLa Drn. 

96S.'48W. 



La. by 

D.R. 

49g9Nf 



heewmy 



r.a.by 
Ohs. 



JLion. by 
D. R. 



REMARK8 ON BOARD, MAY Itt, ISM. 



Thew M honn moderate gales aad fair weather ; 
at 6 r*H. the Lizard point bore N. by R.l-lrd. B. 
— dlauncoa by estlmatloa,. about 18 mllei. 



Here remarh -every neceaHirjr traaaactloa of 
the day. 

Varlatioa, about 9^ points Westerly. 



L'm. by 
Ob«. 



Bearinf and DitUnce to Porto Santo. 



TRAVERSB TABLE. 



Coarse. 



W 



8. 4 B. 

8.W. by 
W.fW. 

8.8. W. 
iW, 



88ft 
96ft 



49 9 

1 8 



At the time of taking the 
departnxe, the ship bore from 
the Lizard S. by W. } W., 
distance 18 miles, which is 
taken as a course and distance ; 
then allowing 2i points varia- 
tion, you have S. i E. for the 
true course. At 8 p. M., began 
to heave the log on a S.W. by 
W. i W. course, and continued 
that course until 4 A. M. Then add up all the distances sailed during 
that time, which will be 18 knots and 5 fathoms, multiolied by 
2 gives 87 miles for the distance, and the variation allowed on the 
course steered gives S.W. by W.^W. for the true course. The second 
course steered being corrected the same way for the variation, and the 
several distances summed up as before, and entered in the Traverse 
Table, will give as above. 

Difference of Latitude 



Dbit. 


N. 


S. 


B. 
18 


IB 




17 9 


91 




960 




at 




49 4 

■ 








9ft 9 


1 





48 1 



Latitude left 
Latitude in 

Middle Latitude 
Co-Middle Latitude 



« 6 

49 68 N. 
48>22 N. 

49.10 
40 50 



By Ciue Athf Middle Latitude Sailings 

Under 41^ as a course, and opposite 48 in a depar- 
ture col., stands 74 in a dist. col. for the difference 
of Longitudes I^'HW, 

Longitude left 5.11 W. 



6.26 W. 

The bearing and distance since leaving the land is found by case VI. 
in Plane Sailing, to be S. 27^ W., and distance 107 miles. 

Note. — The bearing and distance from the ship to her intended 
port need not be taken for a few days, particularly on a long voyage. 
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^. 


K. 

Difrt 
lOS 


F. 
ft 

6 

4 
4 
ft 
6 

« 

6 


Coanie. 


Wind. 
N. 

N.W. 

W.N. 
W. 

Lit. by 
Ub«. 


Leeway 


REHAnKS ON BOARD, MAY 9nd, IBM. 


9 
4 

J. • 

?^ 10 

19 

9 

> 4 

? t 

10 
19 


S.W.by , 
W. iW. 

8.W.|W. 

S.W.by 
S.iW. 


Moderate galesv and doady veather. 
Here enter the transactions of tbe day. 
At noon sav Cape Ortei^ 8. 9| E. 
Variation, 9| points Westerly. 


Coarse. 
B.dOW. 


xLa 
MS. 

' i 


D^p. La. by 

MW. D. R. 

4fi49N 


Lon. by'Lon.b> Bearing and Dbtance nearly K. 9^ B. 1 
D. a. Ub«. distance lUS miles. 1 

7'16'W. 1 


A 11 ^1 • ^* 1 


TKAVBRJiB FABLE. 1 


Allow the vanation on each 
course) and sum up the dis- 
tances as before, when they 
will be as in the Traverse 
Table. 


Course. 


Uist. 


N. 


S. 


E. 


W. 


8. W. by 
S.IW. 

S. 8. W. i W. 

9* by W. 4^^» 


4i 
St 

97 




SS 9 
84 4 

9S 8 


Dep. 


978 
18 4 

7 8 




xLat. 


9d 4 


&3 ft 


• 


• 


1 



The diff. of Lat. 93 = I «> 33' S. 
Latitude yesterday . 48 22 N. 



Latitude in 



46 49 N. 



Middle Latitude 



95 11 
47 35 



Co-Middle Latitude . 42 25 



With the Co-Mid. Latitude 
42^ 25', and departure 54, the 
diff. of Longitude is found in 
a distant col. as before, to 
be 79 = . . . 1°19'W. 
Longitude yesterday • 6 27 VV. 



Longitude in 



7 46 W. 



The course and distance made good the last 24 hours, are found 
as before by case VL in Plane Sailing =: S» 30^ W., and dist 108. 
Then find the ship^s place in Uie Chart for this day, and take the dis- 
tance from Cape Ortegal, whiph will be nearly 188 miles. 
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n 


K. 


F. 

4 
& 

ft 


CoOffM. 


Wind. 

W.N. 
W- 

W.by 
M. 

W. 

LA.by 
Ob«. 

4A99N 


Iii«eway 


RKMARK8 ON BOARD, MAY Srd, 1S34. 


9 

s I 

10 

19 

9 

V 4 

a • 

* 8 
10 
19 


S.W. 

S. W. by 8. 

8» B. TT • 


1 


DttriiHT tb^se 91 hours, modente ^alet and cloar 
weather. 

LRtitiiile in. by Meridian AlUtnde of tbtt 8ni. 
45« 9^^ S, 

At noon Cape Orteipal bore by Compaai S. UP 91' 

* 

Variation 14 point Wetceriy. 


[Conne. DbtzLa 


Dep. lA.by 

14 D. K. 

4ft 13N 


'liOtt. by 
1 D. a. 
8" 7'W. 


Lon.by Bearinir and Dlitaoce to Cape Ortegal, 
Uba. nearty H, by B.,— distance 9T miles. 


On this day the Leeway 
and Variation are in the same 
direction, and being allowed 
on their respective Courses, 
will be as in the Traverse Ta- 
ble. 


TRAVER8K TABLB. 


Course. 


Dist. 

94 

89 
40 


N. 


8. 


B. 
J 

9 9 
Dep. 


W. 

11 9 
t • 


8.S.W. 

8. by W. 
8. IB. 




91 9 
9ftS 

»8 


96 9 


19 9 




X Lat 


069 


9 9 








14 4 



DiffereDce of Longitude 96^ 
Latitude yesterday 



!• 36' S, 
46 49 N. 



45 13 



To find the difference of Longitude 



Latitude yesterday . 46« 49' N. 
Latitude to-day, by obs. 45 23 N. 



Middle Latitude 
Co^Mid Latitude 



92 


12 


. 46 


6 


. 43 


54 



Then with the Co-Mid. 
Latitude 44 as a course, and 
14 departure, you will find 
20 in a distant col. for the 
difference of Longitude 20 W, 
Longitude yesterday . 7 47 

Long, in to-day, by account 8 7Vy 



Then find the ship's place on the Chart, and take her distance from 
Cape Ortegal, which you will find nearly 99. The course and distance 
made good during the 24 hours, are S. 8^ 30' W , distance 97 miles. 

Note. — ^The ship is now coming near Cape Ortegal, therefore it is 
necessary to have a look out for land, or at least keep close Teckoning, 
taking care not to approach too near the shore, especially towards 
the night. 
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H. 


K. 


r. 


Coarse. 


Wind. 
W. 

W. 
by 8. 

La.by 
Obs. 


Leevay 
1 

1 


RRMARK8 ON BOARD, MAY 4tb, 1884. 


S 

u 

i\ 

10 

19 


9 
9 
3 

Dbt 

76 


ft 
ft 

9 

xLa 

7MI. 


S byW. 

»w. 

S.by W. 


Tbeae 94 honn nodenite gales and clear veatber. 

At noon Cape Ortegal bore by Compass 8. i«« 90' 

B. 

LonglUide in, by Cbronometer, ?• AW W. 
Variation li points Westerly. 


CoafM. 
8.9"B. 


Dep. Lat. 
UW.D. R. 

MSN 


imon. by 

D. R. 

7«WW. 


L9n.by 
Obs. 

7'49W 


Bearing and Distance to Cape Ortecal 1 
8. lfiB.,distaKe99niles. 1 


'I^lv ^^ B^^^a'«^Bra^%/^ tfV^^^^^vferf^^J tf^^^aa 


TRAVBRSB TABLB. | 


ine i/OUTses sieereai cor* 
rccted for tbe I/eewav and 


Coarse. 


Dist. 


N. 


8. 


B. 


W. 


Variation both being directed 
the flame way, will be found 
as in the Travecse Table. 


8. IB. 
S. by. 


46 
90 




4ft d 

99 1 


4 ft 

79 

11 8 




74 9 











The diff. of Lat. . 75 
Lat. yesterday by Obs. 

Latitude in to-day' 



1« 15' S. 

45 23 N. 



44 8 N. 



Middle Latitude 



89 31 



44 45 



Co-Middle Latitude . 45 15 



With the co-Middle Lat. 
45^y and departure 12, as 
before, the difference of Lon. 
will be found in a distance 
col. 17 = . .0«>17E', 

Longitude yesterday . 8 7VV. 



Longitude in, to-day • 7 50 VY, 



Find the Latitude 44^ 8' N., and Longitude by chronometer 7^ 48' 
W. in the Chart, which is the ship's place ; then measure from that 
to Cape Ortegal, which will be about 23 miles. 

Note. — ^This day at noon, the ship is found within 23 miles of land ; 
therefore, were she to continue on that course, she would be in danger 
of running on shore in the afternoon ; to avoid which, it is necessary 
to bare away from the land as the night is coming on, in order to have 
sufficient sea room in case of storm or squalls, &c. 
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6 
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10 

1« 

9 

6 

S 

10 
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8. 81« 

90' W. 



K. 


F. 
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3 
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W. 
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b 
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b 





Wind. 

8- 8. 
W. 



Lfty to, ap NW by N off M byE 
heare of the sea, for which 
1 allow 1 1 luiie per h. W. 
Up N. W., off N. W.by8 
dnfk a^in 1} m. per h. 



b 
b 

b 



Die. 
9ft 4 8. 



8.W. 



iN. W. 

by N. 

4W. 



Dep.iljat. by La*by 
96 W D. R. Obs. 



Leeway 



s 
ft 
ft 

i 



Loo. by 
D. R. 

8*90''W 



REMARKS ON BOARD, MAY ftth, 18M. 



These 94 hcara, pales and sqoally weather, with 
showers of raia. 

Note.— Here mention the sails handed, Ac. ; and 
as it gets more moderate, state the sails set, 
close reefed, Ac. 

At noon Cape fluislerre bore by Compass, S. 9B* 
90' W. 

Variation 1| points Westerly. 



Lon.by 
Obs. 



Bearing^ and Distance to Cape Finisterre, 
8. 980 30< W., distance 8i miles. 



TRAV£RSB TABLE. 



Course. 



W. 



N.N.E. f £• 
N. by E. i E. 

S.S.Vt • t »T. 



19 8 



19 8 



The first course corrected 
for Leeway and variation, 
will be as in the Traverse 
Tablei with the distances add- 
ed up to 8 p. M., at which time 
the ship lays to. The middle 
point between coming up and 
falling off, is the true course 
= N. by W., which corrected 
as before, gives the second 
course from 8 until 2 A. M.; the distance run is the drift z= 1| mile 
per hour, which, added to 6 hours, gives the second distance. The 
middle point in the third course is N.N.W., which, corrected as be- 
fore, and the distance summed up, gives the third course and distance, 
and the fourth will be found as in the Table. 



Dist. 


N. 


8. 


E. 


31 


t 1 






9 


t 7 




40 


9 
98 


8 ft 


97 I 


9 


93 3 


97 I 
99 3 


7 6 




zLat. 


9 8 


Dcp. 



99 6 
7 6 

9ft 



The diff. of Latitude 
Latitude yesterday 


. 0« 4'S. 
. 44 8N. 


Latitude in to-day . 


. 44 4 


Middle Latitude 


)88 12 

44 6 


Co-Middle Latitude . 


45 54 



Then with the Co-Mid. 
Latitude 46^, and departure 
25, you will find in a distance 
col. 36 for the x of Lon. . 
Yesterday's Longitude 7^44 W. 
Difi: of Longitude . 36 W . 

Longitude in, to-day . 8 20 W. 



The course and distance made good the last 24 hours, are found as 
before to be S 8 1 ^ 20 W'., distance 25 miles. 



o 



m 



H. 



X 



4 

6 

8 

10 

li 

s 

4 

6 

8 

10 

19 



Coune. 
S.80"W 



8 



Dial 
64 



Coune. 



6 

4 
6 
8 
6 
8 
S 
5 



zLa 
168. 



IVt S« tV. 



Wiad. 
Calm, 

8. 



Dep. I Lat. 

S3W. D. K 
U9*4» N 



Leeway 



REMARKS ON BOARD, MAY eth, 1884. 



1 



From 9 until 10 P. M. Calm : hoteted out the 
Boat and tried the Current,and found ittet N.W. 
by N., at the rate of I mile per hour. 

At 10, fresh pales, and clear ; Cape Finiiterre 
bore by Compass, 8. 4uo & B. 

Latitude by double Altitudes of the 8nn, 48* 
84', and Loni^itude by Lunar Observations 10^ 
00' W. 

Variation by Observation, 1 point Westerly. 



La.by Lon. by 

Obs. I D. R. 

4S34N lO^U'W 



Lon.by '. 

Obs. 
10 now I 



Bearing* and Distance to Cape FinlsCerre, 
S. 40* B., disunce M miles. 



During these 24 hours, the 
setting of the current is made 
a course, and its drift, a dis- 
tance; which, being corrected 
for the variation, will be found 
as the first in the Table. The 
second corrected for Varia- 
tion and Leeway, will be as in 
the Table. 



TRAVBR8B TABLE. 



Course. 



N.W. JW. 
8. W. by. 
W. i W. 



Dist. 
94 

78 



N. 



18 I 



16 I 



zLat. 



8. 



80 8 



88 8 
16 1 



14 7 



K. 



Dep. 






W. 



17 8 



6B 1 



88 



Difference of Lat. 
Yesterday's Latitude . 



15' S. 
44 4N. 



Latitude in, by D. R. 43 49 



87 53 



Middle Latitude 



. 43 56 



Co-Middle Latitude . 46 4 



With the Co- Middle Lat. 
46, and departure 83, the 
difference of Longitude will 
be found as before, 115 = l«55' W. 
Long, left or yesterday's 8 19 W. 



Longitude in by account, 
or D. R. , 10 14 W. 



The course and distance made good these 24 hours, are found as be- 
fore, to be S. 80*^ W., and distance about 84 miles. Then with the 
Latitude and Longitude, by observation, I find the ship's place in the 
Chart ; and fearing danger off Cape Finisterre, which is in sight, I 
find its distance as before to be 54 miles, — bearing by compass 
S. 40** E. Ascertaining there is no danger between the ship and 
Porto Santo, I intend to find the bearing and distance to it from 
this day. 

Thus: 



Latin 43*»34'N. Lon.lO'^OO'W. 
Po. Sajrito 33 3 N. Lon.l6 17 W. 



76 37 



6 17z=377 



Mid. Lat. 38 18 



Co.M.Lat.51 42 



Diff.ofLat.lO 31 =; 631 



Then with the Co-Mid. Latitude 
52 as a course, and diff. of Longitude 
377 in a distance col., the departure 
will be 297; with that departure 
and the diff. of Latitude 631, the 
course and distance to Porto Santo 
will be found S. 25® W., distance a- 
bout 700 miles; or they may be 
found near enough by the Chart, see 
page 69. Then I make my way as 
near to this point as wind and 
weather permit, in order to gain my 
intended Port. 
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H. 



9 

4 
'9 6 

S 
10 
19 

9 

X 8 
10 
19 



Voune. 
S.&SIW 



K. 



8 

8 

8 
8 
8 
8 



8* 



F. 



6 
& 
6 



6 
ft 
6 



Course. Wind. 



W. S. W. 



S.W. by W. 



DistxLADep.| Lai. 



M8.,6SW. D.R. 



8. 



8. by 
B. 



lAaby 
Obi. 



Leeway] REMARKS ON BOARD, MAY 7tta, 1834. 



Theae 94 bonn, frequent showers of rain. 

A Rieat swell from S. W., for which I allow six 
miles. 

Loni^iiade by Chronometer, 11** 3& W. 

Variation I point Westerly, per Aximuth. 



Lon. by.Iioii by 
D R. I Obs. 
H«'8d'W ll«-3ft' W 



Bearing and Distance to Porto Santo. 



Coarse. 



Dist. 



N. 



8. W. by W. 

S.W. 
N. E. by N. 



68 
6 



& 



The above two courses, by 
compass, corrected for the va- 
riation, with their respective 
distances, will be as in the 
Traverse Table ; and the swell 
which drives the ship to the 
opposite point, (N.E.) is taken 
as another course, that, with 
the drift as a current during 
these 24 hours, corrected for 
the variation, vnll be the third course, as in the Table. 



TRAVERSE TABLE. 



b 



X of Lat. 



8. 



39 9 
996 



6ft 8 
6 



48 8 



E. 



8 8 
8 8 



Dep. 



W. 



48 9 
99 6 



70 8 
8 8 

67 6 



The diff. of Latitude 
Yesterday's by obs. 



. 0^ 50' S. 
.43 34 N. 



Middle Latitude . 



42 44 
m 18 

43 9 



Co-Middle Latitude .46 51 



With the complement 
Middle Latitude 47^, and 
departure 68, the diff. of 
Longitude will be . 1*». 33W. 
Yesterday's, by obs. . 10 OOW. 

Long, in to-day, by D. R. 1 1 33W. 



The course and distance made good, will be found as before, to be 
S. 53* 30' W., and distance 84 miles. 



To find the hearing and distance to Porto Santo 
42o44'N. Lon. in 11 33W. 



Lat. 
Lat. Pto. 
Santo. 33 3N. 

75 47 

Mid.Lat.37 53 



Lon. 16 17W. 



4.44=284 



Co-M.L.52 7 



xofLat. 9 41 =581 



With the complement Middle La 
titude 52^ as a course, and diff. of 
Longitude 284 as a distance, the 
departure will be 222.2 by Case L 
in Middle Latitude Sailing; then 
with that departure and the diff. of 
Latitude 581, the course will be 
S. 21» W., and distance 620 by 
Case VI. in Plane Sailing. 
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Having gone through all the Tariations and corrections that are pos- 
sible to be met with, and which will be sufficient instruction for the 
seaman, in order to keep a day's work, I will now only give the ship's 
Latitude and Longitude, &c., until she make her intended Port ; then 
as the pupil must find the rest by calculation, it will be an exercise, 
which, before he reach the land, will render him competent to perform 
any proposed day's work. 
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K. 
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F. 
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ft 
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ft 
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ft 

zLa 


Course. 


Wind. 

S. W. 

by 8. 

s.s.w 

4W. 

[A. by 
Oba. 

4S«aO'N 


Leeway 


REMARKS ON BOARD, MAY 8th, 1894. 


9 

4 

y « 

s ^ 
r 10 

19 

9 
> 4 

* 8 
10 
19 


W by. W. 
W. 1 N. 


These 94 boun, fresh gales and clear veather. 

Latitude In, by the Meridian Altitude of the 
Sun, 4iV a& S,t and Longitude by Chronometer, 
14° 19^ W. 

Variation, per Amplitude, 1 point Westerly. 


Course. 
W. 


Dep. La. by 
190W D. R. 

4S(H4'N 


Lon. by 

D.R. 

14'18'W 


Lon.by 
Obs. 

140|9<Vf. 


Bearing and DisUnce. 1 



H. 


K. 
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8 
8 
8 
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9 
6 
6 
ft 
ft 
ft 
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16ft 


F. 
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6 
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8 
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ft 

zLa 

16ft 
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Wind. 


Leeway 


REMARKS ON BOiRD, MAY 9th, 1884. 
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y • 

r 10 

19 

9 
>> 4 

ft 
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8. S. W^. 
S.i E. 


N.W. 

byW. 

8. W, 
by W. 

iw. 


i 


This day, from noon until 4 P. M*, hard gales 
and heavy showers,— the remaining part fkir 
and moderate. 

Longitude by Chronometer, 14* \f W., and 
Latitude by Obsenration 89» 40^ N. 

Variation, 1 point Westerly. 


Course. 
8. 


Dep. 


La. by 
D.R. 

ao«4e'N. 


La. by 
Obs. 

»O40'N 


Lon. by 
D. R. 

I4» IS' W 


Lon. by 
Obs. Bearing and Distance. 
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REMARKS ON BOARD, MAY 10th, 1884. 
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•0 4 


8. 8. W. 


W.by 
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19 
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8 
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ft 
ft 

ft 

4 


fW. 


NJW 




During these 94 hours, fresh gales aad fhir 
weather. Latitude, by double Altitudes of the 
Sun, se^a&f*. Longitude by Chronometer* Ift* 
93^ W., and by Lunar Obsenration, lA^ ST. 


► 4 


8 
R 


4 
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Variation } point Westerly. 
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zLa 
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ftS 


La. by 
D. R- 
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La.by Lou. by 
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36<>a6<N IS* as W 


Lon.by 
Obs. Bearing and Distance. 
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S. by 
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.'I5«>46'N 
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Lou. by 

D. R. 

17«»S6'W 



KEMARKa UN BOARD, MAY IJtb, 1834. 



Bloderete gales, vitli raio, the last £4 hoars. 
Latitude by Obs^rvaUon, 35« 4ff N. by Meridian 
Altitude ot the Sun. 

Longitude by Chronometer, 17? SG' W. 

Variation, | point Westerly, per AmpUlude. 



Lon. by 

Obs. 
17Q 421 W 



Bearing and Distance to Porto Santo, 
8.270 \V.,— difunc? 168 miles. 
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REMARKS ON BOARD, MAY 18th. 1834 
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X 8 
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S. by K. i K. 

8.8. E. 

S. 8. £. i £. 

8. E. by E. 


8. W. 

iw. 

8, W. 

s. w. 

by S. 

S.W. 
byS. 




Daring; these 24 hours moderate gales and 
c1e«r weather, Latitade by double Obseivationi 
of the Mun, 36*> 36' N, Longiludc by Lun«r 
Observations, 16*> 1' W. 

Variation, } point Westerly. 
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Bearing and Distance to Porto Santo, 
S. I.IQ W.. distance GO miles. 
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KEMAKK;» OS UOARD, MAY I3ih. 1834. 
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E. by 
N. 

R. 

E.8. 

E. 
N. £. 




Moderate gales and bony. Came in sight of 
Porto Santo at 6 P. M„ then bore off for Funchale 
and came to anchor at 10 A. M. 

Varlntion f point. 


Course. 

S.S8«4y 

W. 


°7- 

5.1 


La. by 

D. R. 

S«o 37' 


La. by 
Obs. 


Diff. of 
Ltin. 
1»3' 


Lon. 

in 
n^ 4* 


Bearing and Distance of Funchale N. 1 mile. 



Having summed up all the diflferences of Latitudes and Departures 
from yesterday until 10 this day, at which time I made the land, I 
find the Latitude and Longitude of the ship to be as above ; which, 
on comparing with the Latitude and Longitude of the land, I find to 
agree, thereby proving that the reckoning is correct, and likewise 
that the land is accurately laid down. 
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ERRATA in the preceding part of this Journal. 

for S. W. by W. | W. read 

Difference of Longitude. 

Lo'igiiude by Obs, ;«»4b' 

E. |E. 

Dist. 38 

Vaiiatton by Obs. 1 point Westerly 

388 

N. by W 

8 

44» !£* W 



8. W. by S. i W. 

S-S. W.4 W. 

Ditirrence of Latirude. 

?«» 4V 

E. i£. 

Dist. SO. 

1^ point Westerly. 

30 8. 

W. by N. 



iv» la* w 
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The following useftil Table, arranffed by lieutenant Rapbi, JLN. will enable 
Navigators to determine tbdr distance irom an olject by inspection, and is particu- 
larly applicable in obtaining a correct departure. It is copied from the Nautical 
Magazine, a small work in monthly parts, highly deserving the attention of every 
navigator, from the valuable information it contains on all suljects relative to marl- 
time affairs, and likewise from its being a channel through which the mariner may 
nwke known his discoveries for the benefit of his bretlir^ j thus furnishing a guide 
until Charts can be corrected. 



TABLE. 

For finding the Distance of an Object, by two Bearings and the Distance 

run between them. 



Difference 
between Course 
and 2nd bearing 

in Points. 


• 

DIFFEREKCE BETWEEN THE COURSE AND FIRST BEARING IN 

POINTS OF THE COMPASS. 


2 H 


3 34 


4 44 


5 54 


6 64 


7 74 


8 84 


9 


94 


10 


H 


1. 


















• 


4 


1. 00 
0.81 


1.23 




4k 






5 


0.69 


1.00 


1.45 




H 


0.60 


0.85 


1.17 


1.66 


6 


0.54 


0.74 


1.00 


1.35 


1.85 

1.50 
1.27 


2.02 
1.64 
l.3l< 
1 22 
l.Ol 
1. 00 
i>.93 
0.8t> 
0.84 
0.81 


eh 


0.49 


0.67 


0.88 


1.14 
1. 00 


7 


0.46 
0.43 


0.61 


0.79 


2.17 
1.77 


2.30 


n 


0.57 
0.53 
0.51 
0.41> 


0.72 


0.90 


1.11 
1.00 


8 


0.41 


0.67 


0.82 


1.5U 
1.31 


1.87 
1.58 
1.39 


2.41 
1.96 


2.50 


84 


0.40 
O.SO 


0.63 


0.76 


0.92 
0.85 






9 


0.60 


0.72 


1.18 


1.66 
1.46 


2.03 
1.72 


2.50 
2.08 
1.76 
1.55 
1,39 


2.60 
2.11 
1.79 
1.57 
1.41 


n 


O.ib 
O.Sb 


0.48 
0.47 


0.58 


0.09 


0.80 


1.0b 


1 25 


10 


0.57 


0.66 


11.76 
0.74 


I.OU 


1.14 


1.31 


1.51 


2.61 
2.12 
1.80 
1.58 
1.41 
1,29 


2.60 
2.11 
1.79 
1.57 
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0.3b 


0.47 


0.56 


0.65 


i).94 


1.06 


1.19 


1.35 


11 


0.39 


0.47 


0,50 


0.64 


0.72 


0.90 

0.87 
0.85 

0.83 


1. 00 
0.95 


1. 11 
1.05 


1.24 
1.16 


2.56 




11* 


0.40 


0.48 


0.56 


0.63 


0.71 


0.71i 


2.082.60 


la 


0.41 


0.49 


0.57 


61 


0.71 


0.7fc 


0.92 


i.oA 


1.0b 


1.18 


i'.'29 


1. 762. 032. 41 

1 


12t 


0.43 


0.51 


5b| 


0.65 


0.71 


0.77 


a. 90 


0.97 l.OSi 


Ml 


1.20 


1.41 


1.551,7211.96 



The Table is to be entered with the number of points contained between the ship's 
head and the first bearing of the ol]|ject, at the top, and with the number of points, 
reckoned the same way, between the ship's head and the second bearing, at the side ; 
the number in the titble at the intersection of the two columns being multiplied by the 
distance run, is the distance from the oliject at the time the last b^uring was taken.* 

Example. — ^The Eddystone bears N.W., and after running W. by S. 8 miles, it 
bears N.N.E. ; the number of points between W, by S. and N. W. is 5, and that be* 
tween W. by S. and N.N.E. is 11, tljien under 5 points at the top, and abreast of 11 
points at the side, stands the number 0.9, which being multiplied by 8 g^ves 7.9 
miles, the distance at the time of the last (N.N.E.) bearing. 

If the bearings are observed to quarter points, the numbers may be taken out aor 
Gordingly. This needs no example. 



Sin A 



* The nnniber in the J'able is the value <^ the expreseUm -^ — r= — jr 
iiM^frsr of points at the top, and B that at the end. ®*^ iP^-^f 



where A is the 
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HEIGHTS AND DISTANCES 

TO 

MEASURE THE HEIGHT OF AN OBJECT. 

RuLB. — Measure the base line, and take the angle of elevation, 
then you have one side and an angle given to find the perpendicular, 
by Case 3rd trigonometry. 

ExAMPLB. — Suppose I am 33 yards from the bottom of a tower, 
standing on. a horizontal Ime with me, and find the angle of elevation, 
corrected for dip and refraction, to be 53^ 26', required the height of 
the tower. 

As radius 10.00000 

is to the base 1.51851 

So is tangent <53..26 10.12973 

to the perpendicular 44.49 = 1 .64824 



TO FIND THE HEIGHT OF A MOUNTAIN. 

RuLB. — Take its altitude, then sail to or from it in a direct line, 
measuring the base, and take another altitude ; then say, as the sine 
of the di&rence of the two. altitudes, is to the base Ime, so is the 
lesser altitude to the distance of the top of the mountain, from where 
the greatest altitude was taken ; then say, as radius is to this last 
distance found, so is the sine of the greater angle^ to the height of the 
mountain. 

Suppose the altitude of the top of a mountain to be 15° 32' 18% 
then measuring along the ground 638 yards, I find the elevation t^ 
be 9° 56^ 26', required the height of the mountain. 

Hence as sin 5* 35' bV (diff.) 1 8 . 989201 

: base 638 2 . 804821 

: : sin < 9' 56' 26' 9 . 237107 

12 . 041928 

: 1129.06 yards 3.052727 

As radius 10.000000 

: 1129.06 3.052727 

: : sin 15** 32' 18' 9.427945 

12 . 480672 
: 302.46 yards ..•••. 2. 480672 height of mountab* 
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DESCRIPTION OF 

THE MARINERS' CALCULATOR. 



This Instrument combines the means of making observations, with 
the power of giving solutions to all problems in Nautical Astronomy, 
without the use of a single calculation, or log. One of its greatest 
advantages in instruction vnll be, that it brings before the eye the ex- 
act position of the heavenly bodies at the time of observation, and the 
situation of places when applied to the sailings. The simplicity of 
its construction will render a perfect knowledge of it easily attainable, 
and if it be only used in ascertaining the correctness of calculation, 
I am convinced the mariner will find it of essential service. 

The semi-circle eb is divided on the inner edge from right to left to 
180 degrees, in a manner similar to the horizon of a globe, and half 
the outside edge is divided like a quadrant or sextant into 180*', 
beginning vrith o opposite 90 on the inner edge, and reckoned towards 
the right. Between these graduated arches slides a nonius a, divided 
on each side, shewing the intermediate miles, &c. The nonius is 
fastened to the index or travelling limb d, and moves vrith it along 
the arch eb. The index or travellmg limb B, is a quarter of a circle, 
divided on the inside from the horizontal semi-circle to pO^ at the top, 
in the same manner as the inside edge of that semi-cii'cle ; up this 
limb slides a small nonius, to mark the miles, &c. bc is^ quarter of 
the circle abce, and is divided in a similar manner to the ^veiling 
limb, being graduated like it from the horizon to the top. ba, another 
quarter of the circle, is divided like the others, beginnmg vrith o from, 
tne upper edge of the semi-circle be, and divided to 90 at a. On this 
slides a double nonius, marking the intermediate miles, and graduated 
each way from o in the centre, the upper part of this nonius is used 
above the semi-circle be, and the lower part below it, when the cal- 
culation is worked below. 

When the true time, azimuth, amplitude, or any such problems are 
to be worked. It must be observed that the horizontal semi-circle re- 
presents the equator ; then if the latitude and declination be of different 
names, they must be laid off on different sides of the equator be ; this 
is done by putting one on the index limb d, and the other on the limb 
BA, below the semi-circle be. hl is an hour circle, divided from 
right to left, to hours and minutes, in order to shew the sun's distance 
from the meridian, or hour angle. On this sUdes^a nonius b, attached 
to the index d, marking the intermediate seconds. 

The glasses of this instrument are similar to those of the sextant and 
quadrant, and are to be adjusted in the same manner, by bringing o in 
tne nonius to coincide with o on the outside edge of the arch be, and 
fastening the screw /underneath the tangent screw. Then hold the 
instrument with its face upwards, so that the hour circle will be per- 
pendicular to the plane of the horizon, and look through the sight 
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vane K at any distant object^ and turn the screw under the horizon 
glass until the objects viewed are found to agree in the silvered and 
clear parts of the glass. The index error, if any, is found in the same 
manner, as in the quadrant or sextant. This preparation made, previ* 
ous to taking an altitude loosen the finger screw/, and turn your face 
towards the object, holding the instrument as before described, and 
bring it to the horizon, as with the sextant or quadrant, and the outside 
horizontal arch gives the altitude. 

To take an observed angular distance, hold the instrument in such a 
position that the hour circle will be on a plane with the two objects ; 
then move out the index, at the same time keep one object in the 
clear part of the horizon glass, and bring the other to the suvered part 
by the tangent screw, until they touch, when the outside arch will 
shew the angular distance. 

It will be observed in taking an angular distance, that this instru- 
ment has an advantage over the sextant or quadrant ; for the observer 
can rest it steadily against his shoulder, and take the most correct 
observations with the greatest ease. The common telescopes may be 
used at the pleasure of the observer, as in the sextant, bv screwing 
them into the sight vane K, standing in the hour circle ; and when the 
solar rays are too powerful, one or more of the dark glasses R may be 
brought down between the horizon and index glasses. 

USE AND APPLICATION OF THE MARINER'S CALCU- 
LATOR. 

To Jlnd the true Time. 

Rule. — Set one of the noniuses to the declination, the other to the 
latitude on the inside arches, take the zenith distance in the compasses 
firom one of the same arches, and lay it between the two limbs, and 
the true time will be marked by the nonius on the hour circle. For 
example, see problem, page SO, 2nd. Book. Set one nonius to the 
latitude 51^ S2' N., the other to the declination 23^ 28' N., and lay 
the zenith distance 59^ 20' between them, and you have the true time 
on the hour circle, =4h. 38m. 40s. 

Note. — ^If the observation is taken whilst the altitude is increasing, 
it will be A. M., and the time may be taken from the outside scale on 
the hour circle. 

To find the true Altitude. 

Rule.— Set the nonius on the hour circle to the true time. Bring one 
of the noniuses to the latitude, and the other to the declination, and 
the distance between the two limbs, taken with a pair of compasses, 
and laid on one of the inside arches, will give the co-altitude. For 
example, see problem, page 35, 2nd. Book. 

Set one nonius to 2^ 10' N., and the other to the declination 1 3 N., 
and the nonius on the hour circle to the hour angle, or time from noon 
5h. 30'. Then take the distance between the two limbs, and lay it off 
as above directed, and it will give the zenith distance, or complement 
of the true altitude, 7"^ 32'. 

Note. — In finding the altitudes of the moon and star, their hour an- 
gle, or distance from the meridian, must be known. 

p 



106 
To find the Azimuth. 

Rule. — Set one of the noniuses to the latitude, the other to the alti- 
tude, and take the Polar distance in the compasses from one of the in- 
side arches and lay it between the limbs. The inside nonius on the 
horizontal arch will give the azimuth in one name with the latitude. 
For example, see problem, page 23, 2nd. Book. 

Set one nonius to the latitude 51^ 32' N., the other to the altitude 
39^ 28'. Then take the polar distance 73^ 23' in the compasses, and 
lay it between them, and you have the azimuth = 116^ 8' from the N. 
on the inside horizontal scale. 

To find the Latitude by double Altitudes^ and the elapsed Time. 

Rule* — Firstly. Set the noniuses to the declinations at both observa- 
tions ; bring the travelling arch to the elapsed time on the hour circle, 
then take the distance between the noniuses, and lay it on one of the 
inside arches. Secondly, set one of the noniuses to the complement 
of that distance, and take the polar distance in the compasses and lay 
it between the two limbs, and the nonius on the inside horizontal arch 
will give an angle. Thirdly. Let one of the noniuses be at the said 
complement, and the other at the less altitude. Then take the comple- 
ment of the greater altitude in the compasses, and lay it between the 
Umbs, when the nonius on the inside horizontal arch will mark another 
angle ; to the difference between which and the former, set the nonius 
on the inside horizontal arch, and put one of the noniuses to the decli- 
nation at the other altitude, and the other to the lesser altitude. The 
distance between the two limbs taken in the compasses, and laid on 
one of the inside arches, will give the complement of the latitude in. 
For example, see problem 1st page 13, cleared in pages 15 and 16, 
2nd. Book. 

Set the noniuses on both limbs, to the declination 22*^ 40' N., and 
the hour circle to the elapsed time Ih. 50', when the distance between 
the two declinations will be 25^ 20' 30'. Again, set one of the 
noniuses to the complement of that distance = bc, and let the other 
stand at the declination. Then lay the polar distance 67^ 20' between 
the two limbs, and the inside nonius on the horizontal arch will mark 
84^ 36' 52 = NBC. Then set one nonius to the less altitude, the other 
to the complement of 25^ 20' 30^^ and lay the zenith distance of the 
greater altitude between them, in the manner above described, when 
you will find 40*> 28' 34" = ABC on the horizontal arch. Then the 
difference of <»NBC and abc is 44** 18' 18' = <NBA, to which set 
the moving limb. Then put one nonius to the declination = 22^ 40', 
and the other to the less altitude = 43^ 1', and the distance between 
the two arches vrill be the complement of the latitude 48^ 21' N. 

To clear a Lunar Distance. 

Rule. — Set the nonius to the two apparent altitudes, and take the 
apparent distance from either of the inside arches, and lay it between 
the two limbs. Screw the horizontal nonius to that distance ; then 
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bring the two noniuses to the correct altitudes, and take the distance 
between them in the compasses, and lay it on one of the inside arches, 
which will give you the true distance. For example, see page 89, 
2nd. Book. 

Set the two noniuses, as above directed, to the apparent altitudes 
24® and 32<>, and lay the apparent distance 68° 42' IT, between 
them. Then screw the index and correct the altitudes, by bringing 
the noniuses to 31® 58' 37', and 24° 51' 1", and the distance between 
them will be the true distance required, 68^ 1 9' 46'.* 

To Jmd a Lunar Distance^ as in the N.A. 

Rule. — Find the declination of the moon and the other object; like- 
wise the difference of their R.A. Then bring the two noniuses to both 
declinations, and set the hour circle to the difference of their r.a. The 
distance between the limbs measured, on one of the inside arches, will 
be the lunar distance at that time. 



TO CLEAR THE SAILINGS. 

As Mercator, Middle Latitude, and several other approximating 
methods are used to avoid spherical calculations, the results must be 
incorrect, but the Mariner's Calculator will agree with Spherical Tri- 
gonometry, which is the ouly system applicable to the globe. 

To find the Distance of any two Places. 

Rule. — ^Bring the index to the difference of longitude, between the 
two places on the inside horizontal arch, and the noniuses on the arches 
to their latitudes. -Then with the compasses take the distance between 
the two latitudes, which measured on the inside circle, will give the dis- 
tance required. For example, see page 53, 1st. Book. Screw the in- 
dex to the difference of longitude 11° 6'; set the two small noniuses to 
49^ 58' N., and 33° 3' N. the latitudes, and the distance between them 
will be 18° 48 =1128. 

To find the Bearing of one from the other. 

Rule.— Put the nonius in one of the limbs to the latitude sailed 
from, and the other to the complement of the distance between the 
places. Take the co-latitude of the place bound to in the compasses, 



* The Nautical Almanac for this year has been differently arranged to those of the 
preceding years ; therefore the instractions in this and all other works on the subject, 
for applying a Lanar distance, or finding the Longitude, will not answer. After clear- 
ing the obsenred distance from the effect of parraliax and refraction, refer to the end 
of the Almanac for the manner of using it. The time found is the mean time at Greenwich. 
Apply the equation of time to the apparent time at ship, and the result will be the 
mean time, and their difference will be the Longitude, and will be W., if the time at 
Greenwich be greater than that at ship, otherwue it will be East. 
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and lay it between the two limbs: the nonius on the inside horizontal 
arch will give the bearing. For example, see page 54, 1st. Book. 

Set one nonius to the latitude of the Lizard, 49^ 58' N., the other to 
71<^ 12', the complement of the distance sailed. Then take 56^ 57', 
the co-latitude of Porto Santo, and lay between them, and the bearing 
will be on the horizontal arch, =145 dCy from the North. 



To find the difference of Longitude.. 

Rule.^-Bring the noniuses to the two latitudes ; take the distanoe 
saUed in degrees from either limb in the compasses, and lay it between 
them. The nonius on the inside horizontal arch will mark the differ- 
ence of longitude. For example, see page 56, 1st Book. 

Set one nonius to 20^ 32' N,, the latitude left, and the other to 
31^ 11' N. latitude in; lay the distance sailed in degrees, 12^ 48' be- 
tween them, and the difference of longitude 7^ 54' W., wiU be marked 
on the horizontal arch. 

The preceding are but a few of the uses of the Mariner's Calculator. 
Its application is so extensive, I have thought it advisable to confine 
my notice of it here, to the reference it has to the present work. A 
fiill description of its various powers, for the assistance of other 
branches of the science, will accompany the Instrument. 



BOOK SECOND. 



INTRODUCTION 

TO 

PRACTICAL ASTRONOMY. 
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But wandering oft with brute 'unconscious gaze, 
Man marks not Thee ; marks not the mighty hand 
That ever busy wheels the silent spheres." — ^Thompsoit* 



ASTRONOMY. 



It is to be regretted that Astronomy is not more generally cultn 
vated, and made an object of greater attention with the young, who, 
without possessing a knowledge of Mathematics to enable them to 
follow the science into its utmost depths, would, nevertheless, fiiid 
a wide field opened of intellectual delight, tending to expand the 
mind, improve the understanding, and imperceptibly raise the hearty 
to contemplate the Deity in the grandest and most sublime works of 
nature. Who can regard the heavens in all their starry brilliance, 
without, almost unconsciously, acknowledging the supreme hand, 
which can ^' bind the sweet influences of the Pleiades, or loose the 
bands of Orion?" What hand, but that of Omniscience, can main- 
tain the beauty, order, and harmony, in which world above worlds 
and system above system, roll in infinite space, each in its appointed 
orbit, performing its allotted destinies? It is likewise necessary, 
that we should have some knowledge of Astronomy, in order to 
understand the general laws which govern the heavenly bodies, firom 
whence we may be enabled to account for the various changes 
which affect our terrestrial sphere, to which variations, there now 
remains but little doubt, the celestial bodies themselves are subject; 
for it would be unreasonable to suppose, that the Almighty had 
created the innumerable host of stars, for the sole purpose of en- 
lightening our earth, which, as seen from the sun, (400 thousand 
times nearer to us than the fixed stars), appears but a mere speck ; 
and which, if visible at all to the inhabitants of those spheres, will 
appear no larger than a star of the least magnitude does to us. 

The idea of one sun and one world in the universe can only be 
imagined by the unskilled in Astronomy ; for Infinite Wisdom could 
have supplied the earth, with much more light than it receives from 
the millions of stars which spangle the heavens, by giving it another 
moon. 



OF THE FIXED STARS. 

Fixed stars are so called, from their constantly appearing at the 
same distance from each other, their apparent diurnal motion being 
caused by the motion of the earth on its axis. If they shone by 
borrowed light, they would be as invisible to us, as the satellites of 
Jupiter are to the naked eye : and, as a further proof that they are 
totally unconnected with our solar system, if viewed through a 
telescope, which magnifies 200 times, they appear smaller than to 
the naked eye ; and if seen through an aperture in a long tube, 
only sufficiently large to admit the star, thereby excluding all rays 
of light from the retina oi the eye but those proceeding fix>m the 
object, it will appear still smaller, which would not be the case, did 
it only reflect the light of the sun. 

According to the situation of an observer on our earth, he will 
have the stars, in a certain portion of the heavens, perpetually visible 
or above his horizon, whilst others will never rise to him ; — ^that is, 
all those stars as far from his' nearest pole, as he is from the equinox, 
will never rise ; the boundary of this distance is called the circle of 
perpetual apparition. Those stars at the same distance from the 
opposite pole, never rise to him ; and the boundary here, is called 
the circle of perpetual occultation. As the observer advances to the 
pole, these circles enlarge their diameters, and approach nearer 
each other, until he arrive at the pole, when they meet and coincide 
in the Equator. To an observer at either pole, the sun and stars 
are seen to move parallel to his horizon, which is coincident with the 
equator, and, therefore, he is said to have a parallel position of the 
sphere. To an observer any where between the equator and either 
pole, the parallels described by the sun and stars are cut obliquely 
by his horizon ; and therefore he is said to have an oblique position 
of the sphere. To an observer on the equator, the parallels of motion 
described by those heavenly bodies, are cut perpendicularly or at 
right angles by his horizon^ and, therefore, he is said to have a right 
position of the sphere. 

In order to distinguish the stars more readily, they are classed in 
groups called constellations, to which are respectively applied 
various names to assist the memory, as ship, arrow, triangle, eagle, ^c. 
Those which lie between constellations are called [unformed stars. 
The stars, in each group, arc marked with the letters of the Greek 
alphabet according to their brightness, the first letter denoting a 
star of the first magnitude, and so on. The celestial sphere is di- 
vided into the Zodiac, and the Northern and Southern Hemispheres. 
There are twelve Zodiacal constellations, — in the Northern Hemi- 
sphere about 40 by the additions of modem Astronomers, w)io have 
formed constellation fix>m amongst the unformed stars, and about 
the same number in the Southern Hemisphere. 

The ecliptic is divided into twelve equal parts, called signs, each 
of which is named from the adjacent Zodiacal constellation, in the 
following order. 



Zodiacal Constellations. 



«r Ariefl............ The Ram 

H Taurus The Bull 

n Gemini. •••••••• The Twins 

® Cancer •.••••..• The Crab 

Si Leo •• ..•.••••• The Lion 

ii|l Virgo The Vu-gin 



^ Libra • Tlie Balance 

nt Scorpio The Scorpion 

f Sagitarius ... The Archer 
yp Capricomus The Goat 

ffs Aquarius. The Water-bearer 

H Pisces The Fishes 



T%e following are a few of the princwal Constellations in the 

Northern ana Southern Hemispheres. 

NORTHERN. 



Ursa Minor ••.... 

Ursa Major •.•••• 

Draco ••••••.••••• 

Cepheus............ 

Bootes •••••••••••• 

Hercules 

Lyra 

Corona Borealis... 
Cassiopeia ••••••••• 

Perseus ••••• 

Auriga 

Serpens •• • 

Aquila ..•••• 

Delphinus 

Pegasus.. •• 

Coma Berenices 

Andromeda 

Lacerta •••• 



The little Bear 

The great Bear 

The Dragon 

Cepheus 

Bootes 

Hercules 

The Harp 

Northern Crown 

Cassiopeia 

Perseus 

The Waggoner 

The Serpent 

TheEa^le 

The DoTphin 

The Flymg Horse 

Berenice's Hair 

Andromeda 

The Lizard 



Trianinilum Bo- 

S Northern Triangle 

Triangulum Mi- 
nus •• Little Wangle 

Leo Minor Little Lion 

AsterionetetCharaThe Greyhounds 

Cerberus • Cerberus 

Vulpecula et An- Fox and Goose 

ser ..•••. 

Cor Carol! Charles' Heart 

Lynx •• ][fy^^ 

Renne • The Rein Deer 

Taurus Regalis... The Royal Bull 
Mons Moenalus Mountam of Arca- 
dia 
Tubus Herschelii Herschel's "'great 
Major Telescope 



SOUTHERN. 



Cetos The Whale 

Orion •.••.••••• Orion 

Eridanus ••••••... River Eridanus 

Cams Major ••.... The great Dog 

Canis Minor The little Dog 

Lepus The Hare 

Argo Navis The Ship Argo 

Hydra • !!7^ 

Crater The Cup 

Conrus The Crow 

Lupus The Wolf 

Ara The Altar 

Gentaurus The Centaur 

Corona Australis The Southern 

Crown 
Columba Noachi Noah's DoTe 

Grus The Crane 

Apis The Bee 

Crux The Cross 

THangulum Au- 
str^ Southern Triangle 

Besides the above, there are a few others; some of which hare 
lately been added by modem Astronomers. 



Pisces Volans ..• 
Dorado, or Xi- 

phias ••••.•••• 
Toucan •••..••.• 
Hydrus ••..••••• 

Sectans 

Fornax Chemica 
Horologium .••••• 

Reticulus •......•• 

Pyxis Nautica... 
Antlia Pneuma- 

tica ••••• 

Octans.o.,..,.... 



Circinus 
Norma., 



Telescopium.. 
Mons Mensaa 



«t« 



Flying Fish 

• 

The Sword Fish 
American Goose 
The Water Snake 
Sextant 

Chemical Furnace 
The Clock 
Reticul: Rhomboid 
Mariners' Compass 

Air Pump 
Octant, or Hadley's 

Quadrant 
Apair of Compasses 
The Square and* 

Rule 
The Telescope 
Table Mountain 



Dr. Herschell observed iu 1792, no less than 44,000 stars in a 
small space of the heavens, and is said with his telescope, to have" 
found 258fi00 to pass the field of view in 41 minutes : had he con- 
tinued his observations during the 24 hours, he would have seen 36 
times that number, for we may naturally conclude that every part 
of the heavens is studded with stars in the same proportion, although 
not more than 1000' are visible at one time to the naked eye. 
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Unknown suns to unknown systems rise, 
Whose numbers who can tell ? stupendous host ! 
In flaming millions through the vacant hung, 
Sun beyond sun, and world to world unseen, 
Measureless distance, unconceived by thought ! 
Awful their order ; each the central fire 
Of his surrounding stars whose whirling speed 
Solemn and silent through the pathless void 
Nor change nor error knows." 



The same eminent Astronomer, in the year 1783, gave a list of 
stars formerly visible, which have now disappeared. Dr. Maskelyne 
mentions a similar occurresce with the 55th of Hercules ; and in the 
Pleiades there were formerly seven stars visible, but now only six 
are to be seen. In the British Catalogue two remarkable stars are 
marked of the 4th magnitude. In the constellation Hercules, viz. 
the 80tk and 81st, but these are no longer visible, although sought 
for with the utmost diligence. Either the 70th or 71st in the same 
constellation has disappeared ; but in Flamstead's time they were so 
near, that it is now impossible to discover which is missing. Within 
SO'N. in a direction towards tt Lyrae, is a telescopic star; but if 
this be the absent one, tt has wonderfully altered in size as well as 
place. Several other instances might be cited of the disappearance 
of stars, whose situations and magnitudes are marked m Flamstead^s 
Catalogue. 

There are others which are called new stars, from their now 
being seen, although not mentioned by former Astronomei's. Near 
the end of Lacerta's tail, one has appeared between the 4th and 5th 
magnitudes; likewise one following r Persei of the 5 th magnitude; 
and a very remarkable star near the head of Cepheus. Another is 
how seen in the direction of the 68th Geminorum ; and one of con- 
siderable magnitude precedes the 1st Equilei ; none of these, and 
several others I could mention, are mentioned by Flamslead, from 
which we may naturally infer, that during his time they were not 
visible. Others again appear and disappear ; one was observed in 
1772, which exceeded in magnitude and brilliancy any of the fixed 
stars. It remained visible 16 months, being seen sometimes in the 
day time, and continuing to alter its appearance, gradually diminish 
ing in splendour until it entirely vanished. Another was observed on 
the 10th of October, 16G4, nearly as bright as the former^ and dis- 
appeared the following October. 



The periodical stars appear and disappear at regular periods ; fdr^ 
according to the French Astronomer, Cassini, the perioid of the star 
in the neck of the constellation Cetus is 330 days, being only visible 
three monihs. The period of Cygni is 405 days, 8 hours. — Besides 
these, there are others of a like description in the same constellation. 

Others again are called changeable stars, from their magnitudes 
varying, — in consequence of which, they are marked with the 
numerical figures descriptive of the respective magnitudes ; for in- 
stance, the star Algol, which changes from the 2nd to the 4th 
magnitude in three hours and a half, is marked in the Table with 
2 • 4 ; 3 Cephei changes from the 3rd to the 5th in about 6d. 8h. and 
a half, and is marked with 3.5. For further Examples, see Table 
of the stars for 1834, page 233. 

All the fixed stars are subject to another variation, arising from 
the precession of the Equinoxes 50' annually ; this causes that al- 
teration in the R. A., and declination of each star, which is laid 
down in Table 37. About the beginning of the Christian era, a 
Draconis was the polar star; and since the time of Hipparchus, the 
sii^ns of the Zodiac have fallen back one sign, or 30"* towards the 
East ; so that Aries now is where Taurus then was, although the 
places they formerly occupied still retain their names to avoid con- 
fusion. The Equinoctial points are constantly receding among the 
signs at the above rate, or 50* at a mean rate, which causes a dimi- 
nution of about 0" . 46 yearly in the sun's declination, and likewise 
has an effect on the other heavenly bodies. For, although the 
fixed stars remain immoveable, they will appear to fail back with 
respect to the Equinoxes ; hence the longitude of a star, being 
reckoned from the 1st point of Aries, is continually increasing. By 
this retrograde motion, the equinoxes, according to Tycho Brahe^ 
will make their revolution westward, and return again to Aries, in 
about 25816 years ; according to Ricciolus, in 2529 years } and ac- 
cording to Cassini, in 24800 years. 

The interval of any two equinoxes in the revolution of the earth, is 
called a tropical year, equal to 365d. 5h. 48m. and 47i'* 

I shall now proceed to give a few directions for obtaining a know- 
ledge of the Stars. 

Firstly.- About the 21st of March, soon after sunset, will be seen 
on the Meridian, or nearly so, should the night be clear, Sirius and 
the 3rd star in Gemini ; the three stars of Aries, the Pleiades, 
Hyades, Aldebaran, Orion, and Capella, may then be observed in 
the western part of the heavens. The two first stars of Procyon^ 
the two first of Gemini, and the Lion's heart in the Eastern part^ 
A little earlier than the above-named time, Orion will be on the 
Meridian ; on comparing the situation of these stars with a Table of 
their right ascension, or a map of the Heavens^ they will easily be 
distinguished. 

Secondly.^-Subtract the Sun's right ascension, increased by 24 if 
necessary, from that of any required star, and the remainder will 
flfaew the time that star will come to the Meridian. 



Thirdly* — Set the Sextant to the distance between any star or 
planet and the moon, given in the N. A. and on observing the moon, 
that star or planet will be seen in the same field of view. This I 
think is the best and most satis&ctory way of acquiring a knowledge 
of those stars used in the N. A. for finding the Longitude. On com- 
paring their situations with a celestial map, you will easily become 
fiimiliar with the appearances of the others, irom their relative posi- 
tions and bearing from those with which you are already acquainted. 



An explanation of a few Astronomical terms, may make the subfect 
before us more readily understood by the Pupil or Mariner^ to whom 
I would recommend their being committed to memory* 

DEFINITIONS. 

I. 

Celestial poles are the two points in the heavens, opposite the 
Axis of our globe. 

II. 

Equinoctial points are the two opposite points in the heavens, 
where the equator and ecliptic intersect each other, via. Aries and 
Libra. These points are likewise called the Vernal and Autumnal 
Equinoxes, because on the 21st of March the Sun enters Aries, and 
on the 23rd of September he enters Libra. 

IIL 

The Equinoctial is the Celestial Equator. 

IV. 

Celestial Meridians are circles running North and South through 
the celestial poles^ and are similar to the terrestrial meridians. 

V. 

The ecliptic is the apparent path of the Sun, and has an inclina- 
tion of about 23"* 2tf to the equator, which it intersects at Aries and 
tiibra. 

VL 

The Zenith is that point in the heavens immediately above an 
observer or place ; the nadir is the opposite point. 

VIL 

An Azimuth circle is a circle described from the horizon, and 



passing through the object and the zenith. When this circle cuts 
the horizon in the £, and W. points, it is called the Prime Verticle. 

vni. 

Declination is the distance any object is N. or S. of the equinoctial^ 
and corresponds with the terrestrial latitude ; therefore the declina- 
tion may be called the latitude of the object* 

IX. 

Right ascension is an arc of the equinoctial, intercepted between 
the centre of any body, and the first point of Aries. 

X. 

Right Ascension of the mid. heaven, is tiiat part of the equinoctial 
which comes to the meridian at any time. 

XI. 

The longitude of any celestial object is an arc of the ecliptic, 
intercepted between the first point of Aries and the centre of the 
object. 

xn. 

The Latitude of a celestial body is an arc of a celestial longitude 
intercepted between the object and the ecliptic, and is North or 
South, according as it is situated with respect to the ecliptic. 

xni. 

The Zodiac is that space in the heavens, in which the planets, 
except some of those recently discovered, are situated i it extends 
&* N. and S. of the equinoctid. 

XIV. 

Tropics are circles parallel to the equinoctial. (See definition 5th), 
The Northern tropic touches the ecliptic at the first point of Cancer, 
on the 22nd of June, hence called the tropic of Cancer; the 
Southern tropic touches the ecliptic at the 1st point of Capricorn 
about the 22nd of December, and hence is called the tropic of 
Capricorn; these two points of contact are called the Solstitial Points. 

XV. 

Altitude is the height of any heavenly body above the horizon in 
its azimuth circle. See definition the 7th. 
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XVI. 

Zenitli distance is that arc of the azimuth intercepted between the 
observer's zenith and the object, or the complement of the Altitude. 

XVII. 

Azimuth angle is the angle including the pole next the observer, 
and the azimuth of the object ; or that angle between the meridian 
of the place of observation and the azimuth circle. Amplitude is 
only the horizontal azimuth. 

XVIU. 
Obliquity of the ecliptic. See definitions 5th and 14th. 

XIX. 

The Culmination of an object is the time it comes to the meridian ; 
the culmination of a star with the moon is the time they cross each 
other. 

XX. 
Disc is the face of a heavenly body which appears flat to an observer. 

XXI. 

Nebula is a cluster of very distant stars, apparently very near 
each other, and only distinguishable through a telescope. 

XXIL 

^ Equation of time is the difference between mean and apparent 
time, which difference is produced by the combined effects of the 
obliquity of the ecliptic, and the eccentricity of the earth's orbit. 



OF THE MOON. 

The MooB is an opaque body, receiving Jier light from the simi, 
and though, only a satellite to our earth, is to us a planet of next im- 
portance to the Sun. Her diameter is 217^ miles, and her mean 
distance from the c^itre of the earth is 240,000. As she approaches 
nearer to us than any other heavenly body, we have been able to 
discover, by the help of good telescopes, the great similarity be- 
tween her and our planet ; and from hence we may conclude, that 
all planets and moons in the system, are designed as habitations for 
creatures endowed with capacities of knowing and adoring th^r 
Creator. Her orbit /orms an ellipsis round the earth, through 



Vfhkh she travels In 27d. 8h., revolving at the same time round ber 
owu axis; this is called a periodical month, and the interval between 
two successive new moons is called a Lunation, or Synodic month, 
and is performed in 296. 12h« .44' 2''. 8, during which period she 
presents different phases to the inhabitants of the globe. When in 
the same part of the heavens as the sun, she is invisible to us, her 
dark side being turned towards us. In the first and last quarters 
she appears as a crescent ; when in the second and third, her form 
is gibbous, and when she is in opposition, she presents an entire 
illuminated side, and is what is called a full moon. Her orbit 
makes an angle with the ecliptic of about y, consequently these 
two circles intersect each other in two opposite points, called the 
nodes. That which she enters on moving towards the North, is 
called the ascending node, and that on going Southward, the de- 
scending node. Did the ellipse which she forms in her revolution^ 
coincide wt|h the ecliptic, it is evident that at every new moon, she 
would pass directly between the earth and sun, and being an opaque 
body, would cause an eclipse of the sun. Likewise at the time of 
fiiU moon, or when in opposition, she would pass below the earth's 
shadow, and thus be eclipsed or darkened by having the sun's rays 
intercepted by the earth. But her orbit being inclined to the ecliptic 
in an angle of about 5°, eclipses of the sun and moon can only 
happen when, at the time of conjunction or opposition, the moon is 
in or near one of the nodes, for at other times she is either above or 
below the plane of the earth's orbit. Astronomers have introduced 
methods of finding the Longitude by eclipses of the sun and moon, 
and likewise of Jupiter's satellites, but these are very unsatisfactory, 
both on account of the uneven and indistinct edges of the earth and 
moon, and the few which happen in the course of the year, that are 
generally viable. The occultations of the fixed stars might afford a 
safe method of finding the Longitude, provided the situations of the 
stai's were correctly laid down with respect to their precession, 
aberration and nutation. Chronometers are of great use in Naviga- 
tion ; but all such instruments are more or less affected by change 
of temperature, and require the greatest care and attention. Va- 
rious means have been resorted to in order to avoid the long calcu- 
lations requisite in obtaining the Longitude from Lunar Observations, 
which is the most practical method, both on account of the moon's 
quick passage in her orbit, and the frequent opportunities which 
offer for taking an Angular Distance between the Moon and Sun, 
or the Moon and certain stars near the ecliptic, all having been 
anxious to arrive at equal accuracy, without wading through the 
usual tedious calculations.* 



Previous to commencing the calculations which this part of navi- 

* The second edition of my Lunar Tables, brought out under the patronage of the 
Lords Commissioners of the |A.dmiraltyy the Honorable the Elder Brethren of the 
Trinity House, and the Honorable the Directors of the East India Company, has re- 
ceived the most unqualified approbation and encouragement^ being uniyersaUy ac- 
luiowledged the shortest method eyergiven to the public, combming at the same tima 
the greatest accuracy with conciseness. 

c 
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gallon Involve, it will be well, attentively to consider the form of 
our earth, and to enquire into the cause and principles of those cor- 
rections which more or less influence every problem in Nautical 
Astronomy, which will enable the learner to apply them from con- 
viction of their necessity, and not merely as the result of a rule. 

According to the mensuration of several eminent Mathematicians 
and Navigators, who have circumnavigated the Globe, it was found 
to be an oblate spheroid; consequently the axis is shorter by about 
34 miles, than the Equatorial diameter, the Earth being flattened at 
the Poles and distended towards the Equator; which form is sup- 
posed to be caused by the attraction of the Planets within the Tropics, 
and its daily rotation from west to east. The velocity with which 
this daily motion is performed, would force the waters towards the 
opposite point in the heavens, were it not for the superior power of 
gravity, which retains them in an equilibrium. That the Globe is 
p.n oblate spheroid was likewise experimentally proved bv Sir Isaac 
Newton, who, by running a spindle through a ball of soft clay, and 
turning it round quickly, found that it swelled towards the centre 
and contracted at the poles : the power of attraction which the Sun, 
Moon, and Planets have over the waters, necessarily tends to raise 
them higher in that part of the Globe where their influence pre- 
dominates. This theory has long been acknowledged, and many 
satisfactory improvements made for the more accurate solution of 
those problems where great nicety is requisite, though the resulting 
correction is generally so trivial^ as to render its omission in common 
practice of little importance. The following diagram will, however, 
fully elucidate the nature and principle of the correction in Table 31. 



DIAGRAM. 

Let the figure wlso represent the fig- 
ure of the Earth, i^l or os= 17 miles, and 
let the Altitude of a Star be 45''=: jLc ab* 
=to his declination. The arc os being 
the celestial arc of the Star, and admit- 
ting 45° to be the declination of the Star, 
then the Latitude of the place would be 
45° = arc ce^ but bb being the portion 
of the Earth answering to this Latitude, 
is less than that found by the Star, by the 
difference between the arc cb, and the 
ellipsis BB ; for the ellipsis ysE is not pa- 
rallel to the sphere notb, therefore the right line ac does not cut off" 
similar segments.! Then let xe be = half the ellipsis lbe, and with 
the radius of the Latitude 45°i=Aa, describe the circle Lsa, which is 
parallel to the circle note, and then hb will be the sine of the arch 

* The immenge distance of a Star, when compared to the Earth's semidiameter, will 
bear no proportion to it worth notice, therefore its Altitude taken from the centre of 
the Earth, is the same as that ih>m the snrfiu^. The refraction being common to 
both Altitudes reduced by the difference of both horizonszz JL CAm, or wng. 

t 28th, $rd EucUd. 
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OPB, answering to the ellipsis bb, or the Latitude 45^ ; therefore in 
several astronomical calculations, where great accuracy is neces- 
sary, the sines, co-sines, &c. of the Geocentric Latitude should be 
used, for the sine of the arc cB=rdeclination is greater than thesine zb 
by the difference between cc and xp, for the circle bl is parallel to the 
circle xe, therefore xp may be considered the sine of the arc answer- 
ing to the ellipsis of the Latitude. The foregoing diagram will shew 
the corrections or quantities requisite in tlie sines, tangents, and 
secants, in order to make them agree with the true arch of any geo- 
centric Latitude, or with the celestial Latitude found by observation. 

The ellipsis is always shorter than its opposite sphere, for a circle 
described from the centre of the Earth, equal in radius to the Earth's, 
would pass over head either North or South, and the greater your 
Latitude, the higher would that circle be. Therefore, supposing the 
point of that meridian circle overan observer's head, could be brought 
to his feet, it would extend to the North or South of him. Were 
he at the Pole, it is evident, that if the Circle nxk were compared 
with LCB, it would be found much longer. A knowledge of this 
enables us to find the breadth of any degree of Latitude, without 
the trouble of traversing the Globe for the purpose of making ob- 
servations, as many of our Navigators and Astronomers have done, 
otherwise the contemplations of Sir Isaac Newton in his library^ 
where be made his calculations, would have but little benefited that 
science to which bis sublime genius was devoted, and into whose 
interminable recesses it dived to an extent before unknown. 

Mr. Norwood, in measuring the breadth of a degree on the Meri- 
dian from London to York, used the following method. Take the 
Altitude of any known heavenly body, at any two places on the same 
Meridian^ whose distance asunder may be correctly ascertained or 
measured ; then find the difference between their zenith distances^ 
and say, as the difference of their zenith distances, is to the distance 
or difference of Latitude on a plane between these two places, so is 
60^ to the breadth of a degree on the Meridian of that place. 

That is, as the breadth of a celestial arch, is to the breadth of its 
opposite terrestrial arch, so is 60^ of a celestial arch to the breadth of 
a degree on the Earth. 

In 1736, the French, in measuring the breadth of a degree on the 
Earth, used the same method. 

That the sur&ce of the Earth is not a perfect sphere, is now uni- 
versally acknowledged ; consequently it cannot be parallel to the 
celestial arch, therefore, (by 2nd, 12th of Euclid,) the celestial arch 
bears no correct proportion to the terrestrial arch ; and, from hence, 
we may very naturallv conclude, that those who have measured the 
breadth of a degree of a great circle, on the Meridian of the Earthy 
by the above method of proportions, have been misled, and, of course, 
their observations on this subject must be erroneous. 

When the Sun is on the Meridian, the difference between the 
geocentric or spheroidical and the true horizon, will be observed to 
be increasing from the Equator to Latitude 45% and decreasing from 
thence to the poles, and when the Sun is off the Meridian^ the dif- 
ference will be decreasing, until the object is 90"" from the Meridian, 



when it will be on the same great circle or parallel with the observer. 
When the Azimuth is more than 90° it is vice versa ; in such cases 
the geocentric altitudes will be greater than the perfect spheroidical 
altitudes, which difference is laid clown and calculated iu Table 31.. 



THE PARALLAX 
HEAVENLY BODIES. 



Parallax is the difference between an Altitude taken from the 
surface of the Earth, and that taken from the centre at the Game 
time, and is demonstrated in the following figure. 

Let the circle absw represent the Ea"'' 
and let an observer be at a, his horizon 
Let the Moon be observed on the horizoi 
1) h, her Altitude 0° a C, then her Altiti 
from the centre of the earth will be= <, 
= <AAc=her horizontal Parallax. Agi 
let the Moon be at b, her Altitude above 
horizon {aK) Is = < raA, and at the st 
time, from the centre of the Earth, it wil 
= < D cdf which is greater than the < b 
by the < abc,| which is the Parallax of t 
Altitude. Therefore the <*Bc + z.aAA: 

c(2= to her true Altitude. Again, let the I> he observed at t, 
then her Altitude above the horizou aA, U= ^ laA, and from the 
centre, — < "i cd, which is greater than the angle laA, by the 
angle alc, which is the parallax in that Altitude, therefore the 
Z. ALC -t- < LAB= D cd, or true Altitude. 

It is evident that the circle S D & c!, is the circle of Altitude to an 
observer at the centre of the Earth c, and the circle zri^bA, that 
of an observer at the surface a ; therefore as two circles not having 
the same centre, they must intersect each other (Euclid 5th, 3rd). 
The above circles meet at the point A, on the horizon aA, which is 
parallel to cd, and the z. hcd = aAc, (according to Theo. 3rd.) 
Therefore it is evident that these small angles or parallaxes of Alti- 
tudes, should be added to the Altitudes taken from the surface of 
the Earth, to make them agree with the central Altitudes. The 
Parallaxes will decrease as the object approaches the Zenith, as is 
seen in the figure. 

The horizontal Parallax of the Mood is irregular, on account of 
her oval periodical revolution round the Earth. The nearer she ad- 
vances, the greater the horizontal Parallax will be; but, as the 
borizontal parallaxes in the N. A. only refer to the Equator, and 
the semidiameter of the Earth varies according to the Latitude of 
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the place, the equatorial horizontal pardlax requires correction. 
It decreases from the Equator to the Poles : the mean reduction oC 
it to each Latitude, either N. or S., is to be found in Table 22, 
which will be sufficiently accurate for any Nautical or Astronomical 
calculations. 

The horizontal Parallax of the Sun is about SJ seconds, and from 
his immense distance from the Earth, his variation, by the decrease 
of the equatorial semidiameter, is of little importance. His Parallax 
in Altitudes is laid down in Table 5. 

The fixed Stars have no visible Parallax, the semidiameter being 
no more than a point, compared with their distance from the Earth. 
Hence there is no change in their Altitudes firom the surface to 
the centre of the Earth, except the difference arising from an oblate, 
and true spherical horizon. 

The Parallaxes of the Planets are found to vary according to their 
distance from the Earth, being sometimes more and sometimes 1/ess 
than that of the Sun, which variation may be ascertained by the 
Nautical Almanac, the figure of the Earth causing no visible change 
in any parallel of Latitude. 



THE REFRACTION. 

Besides the abovementioned errors, there is another attending the 
Altitude of every heavenly body, called the Refraction, which will 
be satisfactorily explained by the following very simple experiments : 

Place a piece of silver in a basin, and stand at a distance firom it. 
Fix your eye steadily on some remarkable part, and let another 
person gradually pour water on it until covered. The piece will 
^pear to change its first or true place, (the latter is called its 
apparent place,) and the angle the elevation of the piece makes with 
the eye, is called the Refiaction. This also decreases, according to 
the elevation of the eye on the horizontal line of the true place of 
the piece, or according to the elevation of that true place, until 
the eye is immediately over the piece, or the piece over the eye : 
Again, on putting a rod obliquely into smooth water, the part 
immersed will appear higher than that which is out of the water ; 
raise the rod to make any angle you please with the surface, and 
you will observe, that the part immersed will gradually become 
strai^hter, until, by putting it in perpendicularly, both parts of the 
rod form a straight line, in which case tliere will be no refraction. 
When you form an angle with that part of the rod in the water, 
draw an imaginary line firom your hand, making a straight line 
with the part out of the water. The angle this line makes with the 

Srt immersed, is the refi*action of the angle it makes with the sur- 
ie of the water. Some of our most eminent philosophers differ in 
their opinions respecting the calculations of the refiraclion, howevet^ 
there can be but little doubt, that bodies differ in their refraction on 
various accasions, either from the density of the atmosphere, or the 
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brightness of the body. In foggy weather the refraction is very 
different to what it would be were the air clear ; but in order to 
measure the state of the atmosphere^ to those who wish for accuracy, 
I would recommend a thermometer and barometer, and the appli- 
cation of the correction in Table XI, where the refractions are cor- 
rected according to the change of the atmosphere, to every 10th of 
an inch of the barometer.* The refraction given in Table 3, is at 
the mean state of the atmosphere, when the barometer stands at 29 : 
6 inches, and the thermometer at 50^ of Fahrenheit. There can be 
but little doubt, that the refraction is caused by the density of the 
atmosphere, for in the first experiment with a piece of silver, the 
greater the quantity of water poured on it, the higher will it appear 
to be elevated. 



We will now proceed to another correction, called the 

DIP OF THE HORIZON. 

The Dip of the Horizon arises from an observer being elevated 
any number of feet, miles, &c. &c. above the true horizon. The 
higher tbe eye, the more will the object be raised, on account of 
the curvature of the Earth. 

CONSTRUCTION AND DBMONSTRATION. 

Let the circle xbsw represent the Earth, and 
ia the true horizon. Then draw ak parallel to 
Ar, and supposing an observer at a, his horizon 
would be a&, making the Altitude of the Sun ^ 
too great by < Rdb = < Adx, for by the 36th, 
3rd Euclid, the observer can ascertain the dis- 
tance. An, and in that situation the object makes 
an obtuse angle with his Zenith;=: < ZAp, which 
is more than a right angle, or 90*" by the <gdp _ 

= < KA&, for AK is parallel to xg, and the straight line a& falls on 
them both, making < at a =: <df, by Theorem 3rd. Therefore, if 
the z. KAb were taken from the obtuse z. za&, the remainder would 
be z= < zak = 90«z= < zxg = 90% that which it would measure if 
the observer were at the surface of the Earth, consequently the 
depression of the horizon must be subtracted from the observed 
Altitude, to obtain that Altitude taken at the surface of the Earth. 

The depression of the horizon answering to the different heights 
of the eye, may be found in Table 4, calculated to the greatest 
nicety ; and the distance An, is obtained to any height by Theo. 24. 

It is by this problem we prove the globe to be round, for in sail- 
ing towards the land, the mountains and lofty buildings are seen 
first, wd on a nearer approach, a greater portion of them become 
visible, but on your departure from it vice versa. The distance a ship 

* It U evident that every Altitude must be diminislied by the quantity of refiracUoa 
answering to it, in the Table. 
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is from land, is estimated by the same problem, viz. by taking the 
Altitude of a mountain or any prominent object, whose distance from 
the shore is known,* then sailing to or from the object any given 
distance, and again taking the Altitude; with the difference of Alti- 
tudes and the distance sailed, the distance the vessel is from th6 
shore may be found. 



PREPARATORY PROBLEMS. 



CASE 1st. 



Having the Longitude and time at Ship given, to find the corres- 
ponding time at Greenwich. 

RuLB. — If in West Longitude, add the Longitude in time to the 
time at Ship ; but if in East Longitude, take the Longitude in time 
from the time at Ship, the sum or difference will be the correspond- 
ing Greenwich time. 

EX4MPLK 1 St.— April the 30th, 1837, in Longitude 80'' E. at 3^PM. 
required the corresponding Greenwich time. 

Time at Ship, April 30<^ 3^ Om P. M. 
Longitude 80** £. in time 5 20 

Greenwich time 29 21 40 = 30th, at 9" 40n A. M. (Civil time) 

ExAMPLB 2nd.— On the 20th of May, 1837, in Longitude 120'' W^ 
at 11^ A.M. required the Greenwich time. 

Time at Ship 19<> 23^ 00m (Astronomical.) 

Lon. 120<» W. mean time + 8 00 

Greenwich time 20 7 00 

Note. Let it be remembered, that the declination of the Sun and 
Moon is given in the N.A. for Astronomical time. 

CASE 2nd. 

Having the day of the month, the Longitude of the place, and 
the time of observation given, to find the declination. 

RvLB. — ^Find the Greenwich time as above, then from th& N. A# 
take the declination for that day, and multiply the hourly difference 
(of declinatioil taken from the N. A.) by hours of Greenwich time^ 

* Lighthouses are the safest olieets for this purpose, as they are generally hnilt 
on the shore. Mountains or buildings might mislead the obsenrery especially in a 
strange land, where their distance might be uncertain. 
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which is to be added to, or subtracted from the declination, accord- 
ing as it is increasing or decreasing, for the true declination. 

m 

ExAMPLB 1st. — Suppose the Sun's declination be required in 
Example 1st, Case Ist. 

April the 29th, Sun's declination, pr. N. A. 14** 27 10' N. 
Hourly difference 46' X 22 hours + 16 52 

True declination at the required time 14 46 2 N. 

Suppose the Sun's declination were requiredinExample2nd, Case 1st. 

On the 20th of May, Sun's declination, pr. S. A. 19*» 59' 53" N. 
Hourly difierence 31' X 7 hours ^h 3 37 

True declination at the required time •••• 20 3 30 



In this manner the true declination of the Sun may be found at any 
required time and in any case«^ 



.^# 



CASE 3rd. 

Given the day of the month, the height of the eye, and the ob- 
served Altitude of the Sun's lower limb, to find his true Altitude. 

Rule. — ^To the observed Altitude, add the semidiameter, and sub- 
tract the dip and refraction, the remainder is the true Altitude. ; 

Example 1st. — Suppose on May the 10th, 1838, the observed 
Altitude of the Sun's lower limb was 34"^ 21' W, the height of the 
eye 16 feet, required the true Altitude. 

©•s observed Altitude... 34'' 21' 10' 

Semidiameter pr. N. A. + 15 51 Or thus, 

34° 21' 10* 

34 37 1 Common + 12 Correction. 

Dip pr. Table IV _ 3 50 

34 33 10 

34 33 11 Refrac. 1 23 * 

Refrac. pr. Table III. ... — 1 23 

34 31 47 

Trae Altitude 34 31 48 

Or thus. 

In Table 24^ iGlad the Apparent Altitude in the left hand column, 
against which stands the Altitude corrected for parallax and refrac- 
tion ; and in Table 29, under the semidiamete^ and opposite the 
height of the eye, stands another correction, always additive to the 
Altitude found in Table 24, for the true Altitude. See the use of 
those Tables, pages &5 and b?. 

* The declination may be corrected by Tobto 19. See its uie page 51. 



• . 



17 



A DESCRIPTION 



OF THB 



SEXTANT AND QUADRANT. 



The Quadrant is constructed on the same principles as the Sex- 
taut, and though only the eighth, part of a circle, is divided into 90" 
trom right to left, on account of the double reflection. It may be 
used in different situations, in each of them the plane of the insW 
ment must be set parallel lo that of the eye, and the objects whose 
angular distance is to be taken. Thus, for taking altitudes, its 
plane must be disposed perpendicularly to the horizon, but to take 
horizontal angles or distances, its plane must be disposed parallel 
lo the plane of the objects observed. There are two kinds of ob- 
servations made with this instrument ; one, when the face of the 
observer is turned towards the object, thence called a fare observa- 
tion, the other, when the back is turned towards it, which is thence 
called a AacA observation ; the latter is but seldom used, being at- 
tended with more inconvenience than the former methods, without 
producing any advantageous result. As this instrument is con- 
structed on the same principles as the Sextant, one description and 
method of adjustment will be sufficient for both, though I am per- 
suaded little can be learnt on this subject but by practice. 

In the Quadrant and Sextant, the half degrees on the arch aa are 
considered as whole degrees, consequently the angle measured on 
that arch is the distance of the object from its reflected image. 

The moving limb, called the index, has a mirror attached to the 
upper end, and moving with it, hence denominated the index glass. 
lA'^^/T^r"™^"* ^^ divided into any number of minutes, such as 
• V I A'^ ^' ^^' ^"^ ^ ^" ^^ ^^^ ^^^ divisions, must coincide 
^u 1^' *^* ^" ^^^ nonius. When odd seconds are introduced, 
such as l(r, 16'', SQf, these are generally marked by short lines be- 
tween the minutes on the nonius, and in reading an Instrument, if 
either of the divisions indicating minutes on the nonius, correspond 
with any of the inner divisions, the odd minutes not shewn by the 
mner arch, are marked by the nonius ; but if any of the seconds 
cormpond with the divisions on the inside arch, they indicate the 
number of seconds beyond the last minute marked. 

The adjustments of the instruments are, to make all the glasses 
perpendicular, and the axis of the telescope parallel to the plane of 
the instrument; the fore horizon glass parallel, and the back one 
perpendicular to the index glass, when the o on the nonius coincides 
With the o on the arch. 

The index glass is fixed to the index by two screws, behind which 
IS an adjusting screw; place the index about the centre of the arch 
AA, then turn the face of the instrument upwards, and look into the 
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glass; if the image of the arch appear on a level with the arcli itself, 
the index glass is perpendicular to the plane of the instrument ; if 
lower J tighten the adjusting screw, but if higher, loosen it until the 
image and the arch itself form a plane. 

To give the horizon glass its parallel adjustment, let o on the 
index coincide with o on the arch ; fasten the clamp c, and look 
towards the horizon through the sight vane or telescope ; loosen the 
clamp of the lever which moves the horizon glass, and by means 
of the screw connected with it, move the glass b till the Image of 
the horizon seen in the silvered part, forms a straight line with the 
same object seen through the transparent part of the glass. 

To set the horizon glass perpendicular to the plane of the instru- 
ment, incline the instrument to one side, with its face upwards, 
and vice versa, then look again towards the horizon, and if it and 
its image appear still on a line, no acljustment is required. Should 
the image appear higher than the true horizon, loosen the screw 
before, and tighten that behind the glass, until the image and the 
true object make one line ; if the image be lower, loosen the back 
and tighten the fore screw. When the instrument has a telescope, 
this adjustment is made as follows : screw a dark glass on the end 
of the telescope, and, looking at the sun, make the two images pass 
over each other ; if they do not exactly cover each other in crossing, 
turn the screw for the perpendicular adjustment until they do so. 
This adjustment may be made by means of the moon and star. 

To make the axis of the sextant telescope, when it is an inverting 
one, parallel to the plane of the instrument, turn the eye piece of 
the telescope till two of the parallel wires in its focus appear parallel 
to the plane of the instrument, then bring the sun and moon, or 
any two bright objects, which are 90^ or more, distant from each 
other, in apparent contact on the wire next the instrument ; then 
bring them to the other wire, where, if they still appear in contact, 
no aidjustment is required. Should they separate, loosen the screw 
ferthest from the instrument in the ring k, which holds the tele^ 
cope, and tighten the other, and vice versa, should they overlap ; 
in this manner should the operation be repeated, until the contact la 
made perfect at both wires. As in some instruments the index 
glass is fixed, and the means of making the parallel adjustment of 
the horizon glass is omitted, it is absolutely necessary that the index 
error of the instrument should be ascertained, for which purpose the 
following method is very simple. 

To find the index envf hy double sights* 

Place the o on the nonius 35' to the right of o on the arch, then 
hold the instrument perpendicularly, and bring the direct and re- 
flected suns in contact by the tangent screw, and read off the 
minutes and seconds marked by the nonius, on the arch of excess^ 
which call off; again place the o on the nonius 35' to the left of o on 
the arch, and make the contact as above, the minutes and seconds 
then marked by the nonius call on ; half the difference of these two 
arches is the index error, additive when the error is to the right^ 
and subtractive when to the left of o on the arch. 
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Besides the above, there are various ways of making the adjust- 
ments, but those I have selected appear the most simple, and con- 
sequently best fitted for use ; but, as I have before observed, that 
practice alone will give a facility in the use of these instruments, 
either in adjusting them for observations, or taking the observations 
themselves, no opportunity should be neglected of using the instru- 
ments, particularly under the direction of a skilAil observer. 



To find the Latitude by the Meridian Altitude of the Sun^ 

IRxjLA. — The complement of the true altitude will be the tnie 
zenith distance, which is called north or souths according as the 
object is north or south of the zenith ; and when the zenith distance 
and declination are both north, or both south, their sum is the lati- 
tude; but when one is north, and the other south, their difference 
is the latitude, and of the same denomination with the greater. 

ExAMPLB 1st— On the 24th September, 1837, in Ion. ISG"" E. 
the observed meridian Altitude of the Sun's lower limb, south of the 
observer was bG" 15' 45% the height of the eye 20 feet, required the 
true latitude in. 

Time at Ship 24th O** On Declination on 23rd = 0^ 5' 12'8 

Longitude in time — 10 24 Variation to \Z^ 36"= + 13 22 

Greenwich time .\ 23 13 36 True declination 18 34 S 

Observed altitude 0*8 tower limb... SS" \5l AS' 
Semidiameter + 15 58 

Obs. Alt of 0'8 centre 56 31 43 

Dip to 20 feet (Table IV.) — 4 17 

56 27 26 
Refraction (Table III.) — o 38 

True Alt. of O's centre 5^ 26 48 

90 00 00 

Zenith distance 33 33 12 N 

Declination •.•••• 18 34 8 

Latitadein 33 14 38 N 

ExAMPLB 2nd. — Suppose on the 20th November, 1837» in Lon- 
gitude 60'' W. the meridian Altitude of the Sun's lower limb, south 
of the observer, to be 76^ 37' 40^, the error of the instrument 3' 30" 
subtractive, the height of the eye 14 feet, required the true Lati- 
tude in. 



20 

Time at Ship 20^1, ^^ ^"^ Declination on 20th 

Longitude in time + 4 Variation to 4h...... 



190 44' 4^S 
■f 2 14 



Time at Greenwich 20 4 

Observed Altitude © 'JS^'Sr 40' 

Index error — 3 30 



True Declination ... 19 46 18 S 



0*8 Semidiameter 



76 34 10 
+ 16 13 



Obs. Alt, of ©'s centre... 76 50 23 
Dip to 14 feet (Table IV.) — 3 36 

76 46 47 
Refraction (Table in.) ... — 13 

True Altitude of ©'s centre 76 46 34 

90 



Zenith distance 13 13 26 N 

Declination 19 46 18 S 



Latitude in 6 32 52 S 

Note. — ^The parallax of the Sun is so small^ that it may be neg- 
lected in such calculations, and as the height of the eye in general is 
from 10 to 14 feet, if the observed altitude be taken from 89^48', 
and the refraction, to the nearest minute, added to the remainder, 
it will give the zenith distance sufficiently correct for any purpose. 

The Latitude by the Meridian Altitude of the Moon* 

Rule. — ^VV^ith the time of the moon's passing the meridian, and 
longitude in, find the Greenwich time, to which reduce the decli- 
nation and horizontal parallax, taken from the nautical almanac ; 
then find the correction for refraction and parallax in Table XXII,* 
and proceed as follows. 

Example. — Suppose on the 13th July, 1837, at 8h. P.M. in 
Longitude 60 W. the observed meridian Altitude of the Moon's lower 
limb was 40'' SO' south of the observer, height of the eye 18 feet, re- 
quired the latitude in. 

Observed Altitude 40*'30' 0* Time at Ship 8*" 

Semidiameter .....•• + 15 56 Longitude in time ••...• 4 



Dip 



40 45 5Q 
— 44 



Time at Greenwich ...••• 12 



Apparent Altitude 40 41 5% 

Cor. from Table XXIL... + 43 13 

True Altitude 41 25 5 

90 



Zenith distance 48 34 55 N 

D 's decli. 13th at mid. ... 22 6 56 S 



Latitudein 26 27 59 N 

* For the use of Table XXII, look under the head of Table XXIIli page ftS, the 
explanation of the two Tables being reversed. 
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Example 2nd. — Suppose on the 28th August^ 1838, in Longitude 
30^ £. at 7h. P.M. the meridian altitude of the Moon's lower limb 
to be 32'' 15', the height of the eye 18 feet, required the Latitude in. 

Longitude in Time 2h 1> 's Dec. on the 28th, at 5h. 26"^ 27' 21' S 

Time at Ship 7 

Greenwich Time • 5 

]>'8 observed Altitude... 32o 15" 
Semidiameter --t- 15 56 

m 

32 30 56 
Dip — 4 4 

32 26 52 
Cor. from Table 22 + 47 53 

True altitude 33 14 45 

90 

Zenith distance 56 45 15 N 

> '8 Declination 5h 26 27 21 S 

Latitude in 30 17 54 N 



RBM4RKS. — In the general practice of Navigation the H. P. and 
likewise the correction from Table 22, taken out to the nearest 
minute, will be sufficiently accurate. 

Fof finding the Latitude by the Stars or Planets, the calculation 
will be the same as that by the Sun, except that the Stars have no 
semidiameters. 

The Rule and Tables requisite in finding the Latitude by the 
Pole SUfr are given in the Nautical Almanac. 



A method for finding the Latitude by two Altitudes of any of the 
heavenly oodieSf having the Latitude by (zccount, the elapsed time 
between the observationsy and the declination given* 

Opportunities frequently occur for taking lunar observations four 
or five hours from the meridian, and that with the and D , the 
latter in her first and last quarter, when the true time at ship being 
required, we will proceed to shew, that in such cases it is impossible 
to obtain it from the Latitude found by former methods, introduced 
in all Nautical works. 

ExAMPiv I. — Suppose a ship at sea in Latitude 48"^ 20^ N. by 
account, when the Sun's declination is 22^ 4ff N., finds the true 
Altitude of the Sun's centre, when corrected, to be 58^ 43^, at Ih. 
30m. P.M. and fix>m the same station finds his true Altitude to be 
43"* V, at 3h. 20m. P.M., I demand the true Latitude. 
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The following is one of the usual methods : 

h m o / o / 

l' 30 Alt. 58 43 N.S. 85461 Lat. 48 20 N. Sec. . 17731 
3 20 Alt. 43 1 N.S. 68221 Dec. 22 40 N. Sec. 0.03491 



^ 



Log ratio 0.21222 

Ea. T. 1 50 17240 ito com. Log 4.23666 

0.55 its Log. from col. half elapsed time 0.62400 

2 . 25 in coL mid. time...... 5 . 07288 

Traetimel.30 Logrising 3.88150 

T. P. W. 3 . 2 Subtract Log ratio . 21222 

W. slow 1 . 50 4670 N. N. 3 . 66928 

N. S. greater Altitude 85461 ■* 

Meridian AlUtude 64 20 N.S. 90131 

Zenith distance... 25 40 
0's declination... 22 40 

48 20 N. Latitude 



ExAMPLB IL — Supposing a ship at sea in Latitude 2** W N. by 
account, and the true Altitude of the Sun's centre at 4h. 50m. to be 
i;** 31' 28', and at 5h. 30m. bis Altitude was found to be 7"* 32*, 
both at P. M., his declination being V 3' N.; find the true Latitude 
of the ship. 

h. m. o / # Lat. by account 2° 10* N. Sec. . 00031 

5 30 Alt. 7 32 00 N.S. 13111 Dec. 1 3 N. Sec. 0.00007 

4 50 Alt. 17 31 28 N.S. 30111 

Log ratio 0.00038 

El. T. 40 17000 iU com. Log. 4.23045 

i E. T. 20 its Log. in coL ^ elapsed time 1 . 05970 

5 9 49 in coL Mid. time 5.29053 



Mlk 



4 49 49 Log rising * 4.84419 

Sub. Log. ratio 0.00038 

69793 N.N. 4.84381 
301 1 1 N. S. gt. Alt. • 

Meridian Altitude 87 29 N. S. 99904 

Zenith distance... 2 31 S. 
Declination • 1 3 N. 

Latitude in ...... 3 34 N. 
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As the Latitude found, 3^ 34' N., differs widely from tbat by accomil^ 
it is advisable to repeat the operation, using the last Latitude found. 





11 
20 


0. 

5 •, 



Latitude... 
Declination 


3*^34' N. 
1 3N. 

LofiT ratio .•■ 


dec* 
Sec. 


. 00084 
.00007 




0.- 00091 


5 


.. Mid. tine... 




4.23045 
1 . 05970 


5.29106 


JE.T. 


702 
301 


LofirrisinfiT... 








4 


51 


6 


4 . 84745 




Sub. Log ra 

33 N. 
11 N. S. Gr. . 


tio... 

. N. 
Alt. 


0.00091 










4 . 84654 








100344 





In this method we are recommended to repeat the operation, 
using the last Latitude found, until it nearly agrees with that used 
in the operation ; and as the Latitude S"" 34' differs V 24' from 2" 10, 
or that used in the problem, it is repeated, by which we find the 
N. S. of the meridian Altitude to be 100344, which is absurd, for such 
a number is not the N. S. nor the N. C. S. of any part of the quadrant. 
And, although this method may be used near the meridian^ the 
errors are increasing, as the observations are made further from it, 
in low Latitudes and low Declinations. How, therefore, I would 
asic the practical navigator, can this system be depended on, espe- 
cially if the apparent time of observation be more than 3h. from 
noon ? All works on navigation which use the Latitude by account^ 
must on examination be ascertained to be in error. 

The following is a correct and general mathematical method, for 
obtaining the true Latitude by two Altitudes of the Sun, Moon, or 
Stars, whose declinations may be known, (having the elapsed time 
given between the observations bv a common watch or any time 
keeper,) or by a single altitude of two Stars, whose right ascensions 
and declinations are known. 

Construction and Demonstration. 

Describe the circle and quarter it, let 
WB be the Equator, dc the parallel of de- 
clination. La that of the Latitude, and a 
the place of the ship at the second obser- 
vation, CA the complement of the first 
corrected altitude, ba that of the second, 
and CN, BN the polar distance at the two 
observations ; the angle bnc will be the 
elapsed time, and an the colatitude re- 
quired. 

The method of calculation will be, with 
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the two skies bn and cn, and the including angle bsc, find the 
side Bc, then with the three sides find the angle nbc ; and in the 
triangle bag, having the three sides given, find the angle abc, then 
take the angle abc from the angle nbc, and you have the angle nba, 
then with the two sides nb, ba, and their including angle nba ; find 
the side na, which is the Co. Latitude required. 

Rulb. — To the Log. nines of both polar distances at the two ob- 
servations, add the Log. v. s. of elapsed time, their sum, rejecting 20 
from the index, will be the Log. v, s of an arc, called bc ; again, to 
the Log Co-Tangent of the polar distance at the first observation, 
add the Log. tangent of half bc, their sum, rejecting 10 firom the 
index, will be the Log. co-sine of an angle, which call <a;* then 
from half the sum of bc and both Altitudes, take the greater Altitude, 
then to the co-secant of bo, secant of less Altitude, co-sine of half 
sum, and sine of the last difference, add the constant Log. 0.30103, 
their sum, rejecting 15 from the index, will be the Log. v, s of an 
angle, which call < b ; again, to the Log. v. s. of the difference be- 
tween <Aand<B, add the co-sine of the declination at the first 
Altitude, and co-sine of the greater Altitude, their sum, rejecting 
20 from the index, will be the Log. of a n, n, to be taken from the 
N, c, 8 of the difference of that declination and less Altitude, for the 
Nj s of the true Latitude. 

ExAMPLB I. — (^S6c page 22.^ 

El. T. Ih. 50m. Log rising 4.05304 

Declin. 22** 40 Co-sine x2t =9. 93018 Tan 9.62079 

Tang.jBC 9.35186 



BC=25' 20' 30' VS 3.98322 < a, 84^36' 52' co-s. 8.97265 

BC 250 20' 30' Co-secant 0.36854 

Less Alt. 43 1 00 Secant 0.13599 

Great Alt. 58 43 +0.30103 





127 


4 


30 


Log 

• 

19055 
93759 


Co-sme 
Sine 

VS 

VS 

Co-sine 

Co-sine 

N.N. = 






63 
4 

40 
84 


32 
49 

28 
36 


15 
15 

34 
52 


9 . 64895 
8 . 92449 


<B 
<A 


4 . 37900 


+ 
T^ess Alt. 
©•s decl. 


44 
43 
22 


-ft 

1 
40 


18] 

00 

00 


4 . 45077 
9 . 86401 
9 . 96509 


Die 


20 


21 

N. C 


.S. 


: 4 . 27987 



74704 N.S. 48°21'N., true Lat. of Ship 

* Z.A may differ in some instances from the truth, in this calcalation it is only con- 
considered one of the Z.B of an isosceles spherical triangle, differing always by the 
change in the declination daring the elapsed time^ hut to admit it as above with the 
Sony it will make but a very tri&ng difference. 

t The declination does not change during the elapsed time^ therefore oo-tine X 8 
is equal to twice the sine of the pu at both observations. 
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Example II. — (See pages 22-23.^ 



E1.T. 

Declin« 

BC. 


Oh. 40m. 
1°3' 

9« 59' 57' 

BC 

Less Alt. 
Great Alt. 

Z. B 
Z. A 

X 

Less Alt. 
0's Dec. 

Diff. 


9^ 
7 
17 


I/)gi 
Co-si 

VS 

' 59' 
32 
31 


rising 3 
ine-f2 9. 

3. 


.18162 Tang 8.26311 
99986 Tang J bc 8 . 94187 

18148 < A 89« 5& co-sine 7 . 20498 




57' 

00 

28 


Co-secant . 76041 
Secant . 00376 




37 


3 


25 


+ 0.30103 




17 

00 

2 
89 


31 
00 

8 
55 


42 
14 





Co-sine 9 . 97935 
Sine 5 . 79927 




VS. 1 . 84382 




87 
7 
1 


47 

32 

3 


OLog. 



ON. 


VS. 4.98421 
Co-sine 9 . 99623 
Co-sme 9 . 99993 




6 


29 


N.C.S. 


95579 N.N. 4 . 98037 
99360 




3781 N.S. 20 10' N. trueLati- 



Remark. — On comparing IheLatitude found by Problem 2nd^ page 
22, 23, with the above, the error will be too obvious to escape the 
notice of the most careless observer. 

A ship is generally under way during the time of observation, and 
in that case malces it at two different stations, consequently each 
station must be in a certain latitude, and our object must be to 
find her latitude at the last station, which will give us the true time 
at that meridian. 

Under such circumstances, the following remarks and instructions 
are to be observed : — 

If a ship sail towards that point of the compass on which the Sun 
bears, she raises the Sun's Altitude as many minutes, as the miles 
she runs in that direction ; and if she sail from the Sun, she decreases 
bis Altitude in like manner. Therefore the miles run towards the 
Sun must be added to the first Altitude, and in sailing from the Sun 
the same must be subtracted. This being done will give both Alti- 
tudes, as if they were taken from the same or last station of the ship. 

Again, during the elapsed time, a ship generally makes a difference 
of Longitude, unless she sail on a meridian, in which case she in- 
creases the elapsed time, at the rate of 1 hour to every IS"* of Lon- 
gitude if it be west 3 but if she sail easterly, she decreases it at the 
same rate. 

This is illustrated by the two following Examples. 
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Example I. — Suppose a ship at sea finds the Sun to bear S.S.E. 
at 10 hours 30 minutes, A.M., the time of the first observation ; 
during the elapsed time she sails N. i E., at the rate of 10 miles an 
hour, and at Ih. OO' 00* P.M. takes a second observation. Find ho\v 
much she decreases the first Altitude. 

Let the circle represent the compass 
N s B w, and a the ship's place at the 
first observation, at which time the Sun 
bears sss, the opposite point to which 
is NNw, and the ship sailed during the 
elapsed time nJb, making an angle 
with the Sun of 2j| points, equal to the 
angle bac. The elapsed time being 2 
hours, 30 minutes, sailing at the rate 
of 10 miles an hour, gives 25 miles 
sailed during the elapsed time. 

Lay the angle you make with the 
Sun during the elapsed time fi'om the 
meridian an» which will be equal to angle nad, then lay the distance 
run from a to d, and you will find the ship at d, dipping the Sun by 
the quantity or distance an during the elapsed time, yiz. 22 miles. 
The depau'ture being east, reduced to the difierence of Longitude 
either by Mercator or Middle Latitude sailing, must be added to the 
elapsed time, which will give the true elapsed time ; and the 22 
miles you dip the Sun during that time, is to be subtracted from the 
first Altitude, which will reduce it to what it would have measured 
at the last station. 

Example II. — On sailing towards the Sun. 

Suppose the ship sailed S. | W. during the elapsed time in the 
foregoing problem ; I wish to know how much she increased the 
Sun's Altitude when taken at the first station I 

Construct the compass as before, and lay the Sun's bearing at the 
time of the first observation from S. to £. equal to 2 points. Lay 
the ship's course S. i W., from S. W. equal | a point. Then the 
angle the ship makes with the Sun during the elapsed time will be 
O AC ; then lay this angle equal to 
2 J points from the meridian towards 
the west, and you will have the 
angle bad; lay the distance run, 
during the elapsed time, 25 miles, 
fix>m A to D, then the ship's place 
will be at n, and the distance from 
A to B equal to 22 miles, having 
raised the Sun during the elapsed 
time. . 

This 22 miles added to the first 
Altitude, will make it the same as 
at the last station, and the departure 
being west, (reduced to the difier- 
enceof Longitude,) when subtracted 
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from the elapsed time, gives the true elapsed time. The correctional^ 
elevations or depressions required in this problem, may be found 
under the angle the Sun makes with the ship during the £1. time; 
opposite the distance sailed during that time, in the Tableof difference 
of Latitude and Departure in a Latitude column, and unless the dif- 
ference of Longitude be very great, it does not much signify whether 
you correct the elapsed time by it or not. It is most necessary in 
high Latitudes, for even in the Latitude 60 N.^ or 60 S., 12 miles 
of either easting or westing, change 1 minute 36 seconds of time, 
and near the Equator about half that. 



THE TRUE AMPLITUDE AND AZIMUTH. 

The true Amplitude is the number of degrees the centre of any of 
the heavenly bodies, rises or sets from the true north or south, or 
speaking mathematically, it is an arch comprehended between the 
north or south points of the horizon, and the centre of any of the 
heavenly bodies at their rising or setting, and may be called the 
horizontal Azimuth. 

The magnetic Amplitude is the number of degrees the centre of 
any of the heavenly bodies rises from the north or south points of 
the compass, and is found with an Azimuth compass. 

The true Azimuth is the number of degrees the centre of any of 
the heavenly bodies, bears from the true north or south at the time 
of observation ; or, mathematically speaking, it is an arch of the 
horizon, contained between the meridian of observation and the 
Azimuth circle passing through the centre of the heavenly body at 
that time. 

The magnetic^ Azimuth is the number of degrees the centre of the 
heavenly bodies, is from the north or south points of the compass at 
the time of observation. 

Casb. — Having the Latitude of the place of observation, the Sun's 
declination and the Altitude of any one of the heavenly bodies given; 
find its true Azimuth. 

Construction and Demonstration.* 

Describe the circle and quarter it, 
let WB be the equator, de the parallel 
of the declination, la the Latitude of 
the place of observation, and a the 
place of the observer. a0 the Zenith 
distance, an the colatitude, and n O 
the Polar distance, then the true Azi- 
muth of the Sun from the N., will be 
the angle na0 which is required. 

The formula will run thus : 

* As Uie constnictions of snch cafieB are properly taken from Spherical Qeometry, I 
have only given the nature of the Problem, which will be sufficiently explicit. 
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Let N A be = H, a O = h, n = c? , then will the V. S. 

8ined+h+H fdned+h+H 

H ^hX« 

iL A= 8 2 

sine H. sine h. 

Correct the Altitude and Declination as before, and proceed as 
follows. 

RuLB. — Add together the true Altitude, the Latitude, and the 
Polar Distance, and take the difference between half their sum and 
the polar distance ; then add together the secants of the Altitude 
and Latitude, (reject 10 from their indices,) the fco-sines of the 
half sum and remainder, and half the sum of these four logs will be 
the sine of half the Azimuth of the object from the south in north, 
and from the north in south latitude, and towards the east or west, 
as the Altitude is increasing or decreasing. 

Example L — Suppose the true Altitude of the Sun to be 37** GO', 
bearing S. 3 r E. in Latitude 60^ 12' N. Longitude 13^ W. height 
of the eye 21 feet, required the true Azimuth. 

Altitude 37** C Secant ... 0.09765 

Latitude 50 12 Secant ... 0.19375 

Polar distance ... 78 31 

165 43 

Half sum 82 51 Co-sine... 9.09506 

Remainder 4 20 Co-sine... 9.99876 

19.38522 

} Azimuth 29 31 Sine 9.69261 

2 

True Azimuth ... 59 2 E 

Example IL — A Ship at sea in Latitude 42** 1& N. and Longitude 
20** la W. found the true Altitude of the Sun to be 18** 40', the 
height of the eye 20 feet, and the declination at reduced time 7"" BS' S. 
required the true Azimuth. 

Altitude 18** 40' Secant ... 0.02347 

Latitude 42 16 Secant... 0.13076 

Polar distance ... 97 38 

158 34 

79 17 Co-sine... 9.26940 

18 21 Co-sine ... 9.97734 

19.40097 

} Azimuth 30 7 Sine 9.70048 

2 

True Azimuth 60 14 
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The Azimuth of the other heavenly bodies may be ascertained in 
the same manner. 

The following is the usual method for finding the Amplitude, or 
horizontal Azimuth. 

If you wish to discover the true Azimuth of any of the heavenly 
bodies at their rising or setting, you must find the true declination 
at that time, as directed before ; then to the secant of the Latitude 
of the place of observation, add the sine of the declination, their 
united sums, rejecting ten from the Index, will be the Log. Co-sine 
of the true Amplitude, which, like the Azimuth, must be in one 
name with the Latitude. 



ExAMPLB I. — In Latitude 51° 32^ N., the Sun's declination being 
16° 39", what will be his horizontal Azimuth, commonly called Am- 
plitude, at his rising. 

Latitude 51° 32' N. Secant 0.20617 

DecUn. 36 39 N. Sine 9.45716 



Trae Am. 62 34 from N. to E. Co-s, 9 . 66383 

The refraction at the horizon is about 33', and the semi-diameter 
of the Sun about 16'. When his lower limb is apparently touching 
the horizon, the upper limb is correctly about V below it, therefore 
the magnetic Amplitude taken in the usual manner must be wrong, 
their being a difference between the bearing of the Sun's true and 
apparent place. The Sun must be nearer the meridian in his ap- 
parent than in his true place ; and the higher the Altitudes are, the 
less will be the error in the magnetic Amplitude, &c. It is nearly 
impracticable to find the variation of the compass by the Amplitude, 
the horizon being very uncertainly defined both morning and even- 
ing, which prevents the possibility of marking accurately the very 
instant the Sun's lower limb touches the horizon ; therefore it would 
be advisable to find it whenever an opportunity offers during the 
day, as it is then scarcely possible to be incorrect when the Sun is 
unclouded. 

The Tables of the tme Amplitude and semi-diurnal arches, com- 
puted to the declinations of the heavenly bodies, and the Latitude 
of places, do not in any way agree with their Apparent Amplitude 
or rising, even admitting no variation ; for the Apparent Altitude 
of the Sun's lower limb ought to be 1/ before his true Amplitude 
or rising should be taken, at which time his centre truly touches 
the horizon. 

In order to rectify this error, and take the true magnetic Ampli- 
tude or Azimuth, and thence find the correct variation of the mag- 
netic needle, I would recommend the following rule : 

RuLK. — Find the magnetic Amplitude or Azimuth as before di- 
rected, then when the Sun's true Altitude measures equal to that 
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of his Apparent Altitude, (at the time of taking the magnetic bear^ 
ing,) find his true Azimuth. Their sum or difference will be the 
variation of the compass either east or west. But although the vari- 
ation is of great use in correcting the course steered by the compass, 
exactness is not requisite, for even should the variation be ever so 
accurately ascertained, many unforeseen circumstances may occur, 
to prevent the mariner making due allowance for the course he in-> 
tends to run ; however, he may rely on the magnetic Amplitude or 
Azimuth, found as before. 

The tnie Amplitudes are given in Table VIII, under the declina- 
tion, and opposite the Latitude of the place of observation. 



THE DISCOVERY OF THE MAMNER'S COMPASS. 

When the science of Navigation was in its infancy, the want of 
this important and wonderful instrument, curbed the spirit of the 
enterprising mariner, and prevented him trusting his^ frail bark to 
the mercy of the open seas, consequently half the habitable globe 
was kept in ignorance respecting the other. At that period, the 
only method by which navigators steered their vessels through the 
trackless ocean, was, at night, by the polar star, when turning 
their face towards it, they were able to ascertain the east and west 
points of the heavens. During the day they used the Sun for the 
same purpose, but fearful that cloudy weather might conceal the 
object on which they depended for guidance, they confined their 
course within sight of shore. We are indebted to a shepherd named 
Magnus, for the discovery of the loadstone, who found a piece 
sticking to the iron of his sandal, though its amazing propertied 
were not known till about the end of the twelfth century, when 
John de Gioja noticed the peculiar attraction of metals, and more 
particularly of iron, towards masses of ore, the touch of which com- 
municated the property of attraction ; and, that when suspended in 
equilibrium, invariably turned towards the same points. These 
and several other experiments, led at length to a trial of the mag- 
netic influence on the surface of the water, and the results deduced 
therefrom, combined with subsequent observation, have rendered it 
of much essential service and importance in the science of navigation. 
On comparing the magnetic bearings with the bearings of the 
heavenly bodies found by calculation, they were observed to be 
erroneous, and the difference between them is called the variation 
of the magnetic needle or compass. 

Many theories have been started respecting the attracting power 
of this wonderful phenomenon, but the difficulty is rather increased 
than otherwise, by the acknowledged fact of the magnet not always 
pointing due north, constantly changing on the coast of England 
and Ireland about 1 1 miles annually, and in other places more or 
less, according to their respective situations. A strict attention to 
this variation is of the utmost importance to the mariner, there being 
but little doubt, that for want of an accurate knowledge of it, many 
vessels have been lost. 
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Having the true and magnetic Amplitude and Azimuth given, 
find the variation of the magnetic needle. 

To ascertain whether the variation be east or west, observe the 
following rule : 

RuLB. — Turn your face to the Sun, then if you find the true Am- 
plitude or Azimuth on the right hand of the magnetic needle, the 
variation is east, but if on the left it is west 

Example. — Suppose the true Amplitude of the Sun at his rising 
be 62'' 34' from N. to £., and the magnetic Amplitude is found to 
be 48'' ll'fiDmN.toE. 



Construction and Demonstration. 

m 

Describe the circle and quarter it. Lay off the magnetic Ampli- 
tude from the north to the east; then lay off the true Amplitude in 
the same direction, and you will find the true Amplitude is to the 
right of the magnetic, therefore their difference is the variation 
easterly, thus: 



62** 34' from N. to E. 
48 1 1 Do. 



Variation 14 23 Easterly. 




Had the magnetic been 62'' 34', and the true Amplitude 48'' IT, 
the variation would have been 14" 23' westerly, and the true Am- 
plitude would have been to the left of the magnetic. 

Suppose the Sun's magnetic Amplitude firom N. to E. be 80'' 24', 
and the true Amplitude from S. to E. be 84'' 30', I demand the va- 
riation of ihe compass. 



Demonstration and Constructionm 

Describe the circle as before, and lay off the magnetic Amplitude 
from N. to E., and the true Amplitude from S. to E.. their sum taken 
fix)m ISO'' will give the variation of the Needle. Thus : 
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80O 
84 


24' N. to E. 
30 S. to E. 


164 
180 


54 
00 




Variation 15 6 Easterly, for 

[the true Am- 
[plitude is to the right of the East. 



The same may be applied to the Azimuth ; and all cases on this 
subject may be worked iu the same manner. 

THE TRUE TIME AT SEA. 

I will now proceed to shew in what manner the true time at sea 
is to be obtained. Various methods have been given for that pur- 
pose^ but they tend more to swell the works on navigation than to 
benefit the mariner. 

The method of finding it by equal Altitudes of the Sun^ is as fol- 
lows : — ^Take an Altitude at A. M., then watch the Sun until he 
measures the same height at P. M., by which the true time may be 
found.''^ But should you fail in finding it at the required instant^ 
your preparation at A. M. is of no use. This is fi'equently the case, 
therefore the mariner must not depend on this kind of observation, 
but find his true time whenever au opportunity offers. Again, as 
the refraction is uncertain at the horizon, it is better to avoid finding 
it when the Altitude is under 10% as well as when it is within the 
same limits of the meridian, for Altitudes taken within a few degrees 
of it, change but very slowly to what they do at low Altitudes. 
The change they make in the same length of time when near the 
meridian, is hardly perceptible on any instrument, therefore the 
following problem should be carefully observed, as it will serve to 
illustrate the above remarks. 

I require you to find the true Altitude of the Sun's centre, at six 
hours from the meridian, and at 5 hours 40 minutes fi*om it, in 
Latitude 51^ 32^ N., the declination being 5"" 2a N. 



Hour from Noon 6h. Log. rising 5 . 00000 
Latitude... 51° 32' N. Co-sine 9.79383 
Declination 5 20 N. Co-sine 9.99812 



Diff. 


. 46 

4 
8 


61940 NN. 4 . 79195 

19 tsrru fiOOlH - .-. 




True Alt. 


10 HS. 07274 
45 


Difiering 


4 


36 or change in 20 minutes. 
* See Chronometer. 



5h. 40' Log. rising 4 . 96040 
Do. 9 . 79383 

Do. 9 . 97812 



54000 KN. 4 . 73235 
69214 



N.S. 15214 trueAlt. 8^45 



OAIZ' 



33 



The followiDg example will shew its change within 20 minutes of 
the meridian. 

Oh. 20m. Log rising 2 . 58039 

Latitude 51 32 Co-sine 9.79383 

Declination 5 20 Co-sine 9.99812 



235 NN. 2 . 37234 
46 12NCS. 69214 



68969 NS. 430 36" True Altitude. 



The Meridian Altitude is 43<> 46', and the Altitude within 20 mi- 
nutes of it, is 43^ 3&, consequently the Sun will only rise & in 20 
minutes. 

From this calculation it will be seen how rapidly he rises at low 
Altitudes, to what he does when near the meridian, therefore^ before 
any chans»;e could be observed in the Altitude within 5^of the meridian^ 
too much time would be lost. Mariners ought to be particularly 
careful in what manner they find their true time, as it is satisfactorily 
proved, that the higher the Latitude the slower the Altitude rises 
near the meridian. 

Some think it best to correct the watch or time-keeper by the 
meridian Altitude, and perhaps in clear weather defer doing so until 
that period, to save the trouble of calculation, imagining that the 
hour of twelve may easily be marked by the meridian Altitude ; but 
those who are accustomed to make observations, find that they can- 
not see much difference in the Sun's Altitude for a considerable time 
when on the meridian, and consequently, that it is impossible to 
mark the hour of twelve accurately. 

In the following problems, there are three different data given, viz. 
the Latitude, Altitude, and Declination, forming the three sides of 
a spherical triangle, which may be solved by different methods, but 
as it is better to pursue one rule than be confused by numbers, I 
recommend the following, which is somewhat similar to that of find- 
ing the Azimuth, Lunar Latitude, Twilight, and other problems 
in Nautical Astronomv ; therefore a knowledge of it will be usefiil on 
various occasions, and avoid the necessity of burdening the memory 
with a number of rules. 

RuLB. — Add together the Sun's true Altitude, his Polar distance, 
and the Latitude in $ from their half sum take the true Altitude, 
then the co-sect of the Polar distance, the secant of the Latitude, 
more the log 0.30103, the co-sine of the half sum, and sine of the 
remainder, the sum of these five logs, less 15 firom the index, will 
be the log V. S. of the apparent horary angle from noon, to which 
apply the equation of time taken from the Nautical Almanac, for 
mean time. 

F 
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Construction and Demonstration of the Howr Angle* 

Construct the circle to represent 
the Earth, and quarter it nsbw ; let 
Bw be the Equator, ns the Meri- 
dian, xy the parallel of declination, 
(North,) la that of the Latitude, and 
A the ship or observer's place. Let 
the Sun at A. M. be observed at 0, 
then the zenith distance at that time 
will be A 0, the polar distance n 0, 
and the Co-latitude na, which forms 
the spherical triangle an 0. The 
hour angle will be the angle an 0, 
which is always opposite the Co-alti- 
tude a 0. 

The same may be observed if the Latitude and Declination differ, 
that is one n. the other s., then observe the following formula : 

Let N =h, NA = H, and a = cf, then the versed sine of an 0, 

nne d+H+h sine d+h+H 

h ^Hx« 

wiUbe 2 2 




sine h. 



Bine H. 



Suppose a ship at sea on the 2nd of June, ISS/* in Latitude 
65o 57 2r N., and Longitude SS"* 6' W., about 5h. 3m. P.M. time 

Ser watch, finds the observed Altitude of the Sun's lower limb to be 
7" 1 1' 30*, the height of the eye above the surface of the sea, 18 
feet, required the apparent and mean time, at the time of observation. 

Ship's longitude in time 2h 12m 

Time at Ship 5 3 0*8 decl. at N. pr N. A. 2%^ \%' 23' 

Estimated tone at Gr..», 7 15 p. ports for 7 hours -f 2 13 

IVue Decimation 22 14 36 N. 



0's Polar distance 

©'s Obs. Alt. lower limb 2T IV 30* 
Cor. to Alt. and dip 10 6 



True Alt. of his centre ... 27 21 36 

Polar Distance 67 45 24 Co-sect 0.03355 

Latitude 65 51 21 Sect 0.25194 



67 45 24 



151 4 21 



0.30103 



75 32 10 Co-sine 9.39762 



48 10 34 Sine 



Apparent Time 4'' 54' 37' 

Equation of Time prN. A. — 2 25 



9 . 87232 



V. S. 4 . 85646 



Mean Time ,•••,..•• 4 52 12 from noon. 
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Example IL — Suppose on the 23rd of Sept. 1837» a ship at sea 
in Latitude 48^ SOf S. and Longitude 97''3a W. at 20h. IS', the ob- 
served Altitude of the Sun's lower limb was found to be 22"* 4' 15' ; 
the height of the eye above the surface of the sea 30 feet ; required 
the apparent time of observation. 

Ship's Longitude in time 6h 27' W. 

Time at Ship, Sept. 23rd 20 18 

Time at Greenwich, Sept. 24th 2 45 

O's declination at noon, at Greenwich, Sept 24th Oh 28' 38' S. 

Variation from .Table XV + 2 



Trae declination, at the Reduced Time 

Ah. O's lower limb 22<> A' 15 

Cor. + 8 18 
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31 19 



Tnie Alt. of the 0'scent. 22 12 33 

O's Polar distance 89 28 41 

Ship's latitude 48 50 00 

) 160 31 14 

80 15 37 

58 3 4 



Co-sect 
sect 

+ 

Co-sine 
Sine 



. 00002 
0.18161 

0.30103 

9 . 22805 
9 . 92866 



3h 42' 38' V.S. 4 . 63937 



pROBLBM . — ^To find the time of observation by the Altitude of a 
known star. 

RuLB. — ^With the true Altitude, and Star's polar distance, find 
the horary angle as in page 34, the sum of which, or its complement, 
according as the star is east or west of the meridian, the Co. R. A. 
of the sun at reduced time, and the Star's R. A. — 24 or 48 if re- 
quired, will be the apparent time of observation from noon, to which 
apply the equation of time from N. A. for mean time. 

ExAMPLB. — Suppose on 30th March, 18379 a ship in Latitude 55° 
57' 20* N. Longitude 86** (XT B. at 8h. 56' P.M. time per watch, the 
Altitude of Arcturus £. of the meridian, was found to be 28^ (y 30*, 
and that of Aldebaran W. of meridian 21'' 5' 57'; required the time 
of observation. 



ARCTURUS. 

Trae altitude 28o 0' 30 

♦'s p. dist p. N. A. 69 57 29 
Latitude in 55 57 20 

153 65 19 



Co-sect 0.02713 
Sect 0.25194 



76 
48 



57 
57 



39 
9 



+ 

Co-sine 

Sine 



4h 37' 19^.8 V. S. 



. 30103 
9 . 35336 
9 . 87747 

4.81093 



Comdement .••••• 19 
Co. 0'sR.A 23 



22 
26 

8 



40*2 

10.6 

9.2 



Apparent Time ... 8 57 00.0 



App. Time ... 8h 57' 00' 
Time pr Watch 8 56 00 

Watch slow 



•t. 



1 00 
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ALDBBARAN. 

Trae Altitude 2P 5 57 

*'sp. dist 73 49 44 

Latitude in 55 51 20 

150 53 1 

75 26 30 
54 20 33 

5\l 4' 22^7 = V. 8. 4.88064 
Co. ©'8R.A. ... 23 26 10.6 
*'8R.A.' 4 26 26.7 

* 

Apparent time ... 8 57 00.0 
Ttoe p. Watch... 8 56 00.0 

1 00.0 



Co-sect 0.01753 
Sect. 0.25194 



+ . 30103 

Co-sme 9.40031 
Sine 9 . 90983 



TO FIND THE TRUE ALTITUDE. 

The Latitude of the place of Observation^ the Declination of any of 
the Heavenly Bodies^ and the apparent time from Noon given, 

to find their true Altitudes* 

The following^ figure will shew the nature and construction of this 
Problem. 

Demonstration and Construction. 

Describe a circle as before^ let wb re- 
present the Equator, dl tbe parallel of 
declination, pe tbe parallel of Latitude, 
and A tbe place of observation. Let the 
angle an be equal to tbe hour from noon, 
when tbe Altitude is required, an tbe 
complement of the Latitude, n O the Polar 
distance, and tbe angle an O will be given 
to find tbe side a 0, wbich is tbe Zenith 
distance, or the complement of the Alti- 
tude requu'ed. 

Let NA be = h, N 0= n, and the < an 0= z and a 0rzd, then the 
formula will be cos. d = cos. (b — H) — cos. b. cos. H vs < z. 

In words, to the log V. 8. of the apparent time from noon, add 
the log COS. of tbe Latitude, and tbat of tbe declination, their sum, 
rejecting 20 from the index, will be tbe log of a N.N. to be taken 
from the N.S. of tbe meridian Altitude,*" the remainder will be the 
N.S. of tbe true Altitude. 




* If the ship's oo*]atitiide and the Sun's declination be both north or both south, 
their sum will be the Sun's Meri<ttan Altitude ', but if one be north and the other south, 
their difference wUl be it. 



Tl 
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ExAMPLB * — In Liatitude 2'' W N., wben the Sun^s declination is 
l^ 3' N., what will be the Sun's true Altitude at 4h 53' and at 5h off, 
both P. M. 

P.M. 6h30' Log-riaing 4 . 93925'\ P.M. 4h50 Log-rising4 . 84466 
Lat. 2 10 N. Co-sine 9.99969/Lat. 2 ION. Co-siDe 9.99969 
Decli. 1 3 N. Co-sine 9.99993f Decli. 1 3 N. Co-sine 9.99993 

Co-la. 87 50 f 

86870;N.N.4 . 93887 \ 69870 = N.N. 4 . 84428 

M.alt.88 53NS.9998i J 

N.S. 99981=:88» 53'Mer.Alt. 



T.alt. 7 32NS.13111 



N.8. 30111=17»31'28'Tr.Al 



When the Altitude of a Star is required by calculation, observe 
the following rule, — to the apparent time of observation, answering 
to the meridian of Greenwich, add the Sun's R. A. at the reduced 
time, which will give the R. A. at the meridian, the difference be- 
tween it and the Star's R. A., will give the Star's distance from the 
meridian or horary angle, with which, the Latitude and Declination 
find its true Altitude as before. 

The Moon is preferred for observation, on account of her quick 
motion in the heavens, in consequence of which, her Altitude by 
calculation is liable to some errors ; for which reason, I have thought 
proper to reject the calculation here, but should it be required, it 
may be found the same as the Stars. 

The following is the usual method practised up to this day. 

If the apparent Altitudes be wanted, the difference between tbe 
O's Parallax and Refraction must be added to his true Altitude, the 
Refraction must be added to the true Altitude of a Star, and the 
difference between tbe Moon^s Refraction and Parallax in Altitude, 
must be subtracted from her true Altitude thus found,, to obtain the 
respective apparent Altitudes of their centres. 

For Example. — In the first instance, suppose the true Altitude of 
tbe Sun was found by^ the foregoing calculation to be 0^ Off O*, to 
obtain the apparent Altitude according to the usual rule, it will be 
as follows : 

In tbe Table opposite O^'OOfV will be 3Z 51' for correction, which 
is equal to the difference between tbe Parallax and Refraction this 
added to the true Altitude, according to the usual rule, will give 
the apparent Altitude to be BST 5 1' ; now it is evident, if the apparent 
Altitude of any object were corrected for tbe Refraction and Parallax, 
the true Altitude would remain, therefore for 32f bV apparent Alti- 
tude would be correction 27' 50', equal to the difference of the 
Parallax and Refi'action of that Altitude, which subtracted from the 

* Problem $, page 22, h taken from this Example. 
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Altitude 32' 51', leaves 5' for the trae Altitude, which is suffi- 
cient proof of the rule being erroneous, for the rule contradicts the 
calculation. The apparent Altitude of the Sun should be about ^"^ 
40, when his true Altitude is 0° (Xy (XT. 

The error of this rule is avoided, by finding the true Altitude in 
Table 24 ; or by applying Mr. Riddle's rule instead of the above. 

To obtain the Longitude at Sea by Lunar Observations* 

JLiongitude has engaged the attention of some of our most eminent 
philosophers and mechanics, and several methods have been started 
in order to facilitate the means of obtaining it, virith as much accu- 
racy and as little trouble to the navigator as possible. Great im- 
provements have been made since the encouragement given by 
Parliament, both in Mathematical Tables aud Instruments, and the 
great accuracy with which the Longitude can now be determined, 
exceeds the most sanguine expectations. The two methods in ge- 
neral use for that purpose at present, are. Lunar Observations and 
Chronometers : the latter, firom the delicate structure of their works, 
and the change of climate, to which they are subject, are liable to 
err; so that the very best of them are found to alter their rate 
for which a daily correction is requisite. In consequence of this 
variation, the most approved as well as correct method, is by 
Lunar Observation, that is, taking the apparent Altitude of the 
Moon, that of the Sun, or of a fixed Star, and the apparent Angular 
Distance between them ; the observations being made on the surfiu^e 
of the earth, the observed Altitudes are incorrect ; the only diffi- 
culties now to Mariners, since the recent introduction of some very 
concise methods,''^ are in correcting theAltirudes and reducing the ob- 
served Angular Distance taken from the surface of the earth, to what 
it should measure at the same time, supposing the observer bad been 
at the centre. This method was proposed some time ago by John 
Warner, but the science being in its infancy, and both Mathe- 
matical Tables and Instruments rough and inaccurate, it was laid 
aside. These obstacles are now removed, and the field open for 
fivther improvements in the science. 
The following figure vrill shew the nature of the true and apparent 

distances of any two heavenly bodies. 
# 

Construction and Demonstration. 



Construct the three circles 
AX sy, wzB, POO, and let the 
smallcircle representtheEarth, 
the second the Moon, and the 
third the Sun. Then let the / 
observer be at a, his horizon ^ 
pjf o, his zenith z, then let the 
apparent Altitude of the Moon 
be the angle D am = arc 1> m, 
and that of the Sun the angle 
O AS = arc s, then their 
apparent angular distance will 



o 




* See Lunar Tables, Third Edition. 
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be the < ]> a 0, and the true or central Angular Distance will be 
the < D c which is required. Several methods have been given 
be mathematicians for the solution of this problem, but many of 
them are rejected as inconvenient and impracticable ; and as I con- 
sider that the more concise and compendious the calculaUon, the 
better will it be adapted to the use of the mariner, I would recom-^ 
mend the following, which will be of the greatest advantage to him, 
and supersede the multitude of Tables which are required in other 
plans. The following figure will shew the grounds on which it is 
constructed. 

Let ]) z be the Zenith Distance of the 
Moon's apparent Altitude, © z that of 
the Sun's, and d their apparent An- 
gular Distance, and let the true Zenith 
of the Moon be mz, and that of the 
Sun sz. In the spherical triangle 2> ^ 
z0, the three sides are given, with 
which find the angle at the Zenith = < 
D ; and again in the spherical triangle 
Mzs, you have the two sides mz, zs, s 

and the angle at the Zenith given to find ms, which will be the dis* 
tance required. The angle at the Zenith and the side ms, are 
eliminated by the following general formula. 

Let the Apparent Altitude of the Moon be H' 

That of the Sun h' 

The true Altitude of the Moon H 

That of the Sun h 

Their Apparent Angular Distance d' 

Their true or central Distance • • • d 

And the Angle at the Zenith • Z 

Sined'+h'+H^ Sine d'-f h'+H' 

— H . — hxg 

V. 8. < Z = 2 2 

co-ftine H' co-sine h' 

and cos. d zslcos. (h — H) — cos. h. cos. H. V.S. < Z, h^ce the formnla 
transposed gives 

2 COS h— COS H dne d'+b'+H' ^ed'+h+H' 
cos d=:cos (h — H) ' -^ H 

coeh'—coBH' 2 2 

for a formula for clearing a Lunar Distance iiree from the effect of Refraction 
and Parallax. 

Preparation for the Lunars. 

Find the true and apparent Altitudes as before directed, in page 16^ 
then convert the Longitude by account into time, which, either ad- 
ded to or ubtracted from the true time at ship, will give the supposed 
apparent time at Greenwich. Then from the Nautical Almanac, 
take the Moon's semi-diameter, which must be reduced to ^tba 
apparent time at Greenwich, to which add the augmentation of 



40 

■ 

her semi-diameter as directed iu the use ol the Tables; then from 
the Nautical Almauac, take the Sun's semi-diameter add both 
together, their sum added to or subtracted from the apparent Dis- 
tance, according as the nearest or most distant limbs are taken, 
gives the apparent central distance. The same may be observed 
respecting the Stars. 

The foregoing Formula in Words. 

From half the sum of the apparent Distance and apparent Alti- 
tudes, take each altitude separately; then to the log-sines of both 
remainders, add the log luni-solar, answering to the Moon^s apparent 
Altitude and horizontal Parallax, the sum of these three logs, re- 
jecting tens from the index, will be the log of a natural number to 
be taken from the N.C.S. of the difference of the true Altitudes, the 
remainder will be the N.C.S. of the true distance. 

NoTB. — ^When the N.N. answering to the sum of the three logs 
mentioned before, is greater than the N.C.S. of the difference of the 
true Altitudes, the true distance is more than 9()% in which case the 
N.S. of the last remainder is to be added to 90" for the true distance. 

Cass 1. 

Given the true and apparent Altitudes of the Moon, Sun, or any 
of the principal Stars, with their apparent distance, to find the 
true distance. 

Example 1. — (See Moore* s Navigation, lOM edition, pages^i^iand 
251.) Given the apparent Altitude of the ©*s centre ^2% that of 
the ])'s 24o, and the apparent distance of their centres OS"* 43! 11% 
and the 2>'s horizontal parallax b9l 10'. Required the true distance. 
By the preceding formula, it will be 

©Apparent Altitude... 32** GO' 00* 
]) Apparent Altitude... 24 00 00 
Apparent Distance ... 68 42 11 



True Alts. [ 



124 


42 


11 


62 


21 


5 


38 
30 


21 
21 


5 
5 


©31 
2> 24 


58 
51 


37 

1 



Luni-solar Log . ••• 

Sine 

Sme »...• 



0.298213 
9 . 792729 
9 . 703751 



623010 N.N. 9.794693 



7 36 N.C.S. 992273 



369263 N.C.S. 68<» 19' 46* 
■ [true distance. 



I will introduce another Problem, where the distance will be more 
than 90% 
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ExAMPLx II. CP<V^ 246 of the said Work. J 

Given the Sun's apparent Altitude Ai"* 32^ 40^^ and the Moon's 
19^ 43' 23% the Moon's Horizontal Parallax at the reduced time 
55 58^^ and the apparent central distance 106^ 46' 43' 

Apparent Distance ... lOS** 46' 43' 
0*8 Apparent Altitude 45 32 40 
]) 's Apparent Altitude 19 43 23 



True Alt. 



} 



172 2 46 

86 1 23 

66 18 00 

40 28 43 

45 31 51 

D 20 33 27 



Luni-solar Log... 

Sine , 

Sine 



. 29883 
9.96174 
9.81236 



118274 N.N. 0.07293 



24 58 24 N.C.S. .90650 



.27624 N.S. 16o 2' 18' 
+ 90 00 



Trae Distance 106 2 18 



Remark. — ^When the N. N. of the sum of the Logs, is more than 
the N. C.S. of the difference of the true Altitudes, the true distance 
will exceed 90% and the N. S. of the difference will give what tbe 
true distance is above OC. In such cases as the above, Dr. Brinkley 
thought it better to take the versed sine of the above difference for 
the true distance, as it might be taken to 180 in the Tables ; to this 
I object. The versed sine of the above, is its complement to 100,000, 
but whilst you are obtaining it, you can take the N.S. which added 
to 90*^ gives the true distance ; therefore, I consider Brinkley^s re- 
mark is no improvement to it. 



£xAMPLB III.— November 6th, (1838, in Latitude 30"" N. Longi- 
tude 1 IS"* 48^ £. at 15h mean time, the observed distance between 
the Moon's remotest limb and Star Aldebaran was 40'' 37' 45', the 
Star's observed Altitude 24'' la, that of the Moon 34" 50^, height of 
the eye 14 feet, required the true Longitude. 

Longitude in time 7h 43^ D's Semidiameter... 15' 33' 

Time at Ship 15 00 Augmentation + 9 

Greenwich time .,..,. ..... 7 17 15 42 

Observed Distance 40 57 45 

• * - 

Apparent Dist 40 42 3 
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Anp. Dist.... 40« 42' 3' 
♦ '•App. Alt. 24 6 
>'» Ditto ... 35 2 



)99 50 3 



49 55 1 Lunisolar . 297077 
25 49 1 Sine 9 . 638981 
14 53 1 Sine 9.409682 



5V*24<' 3' 53 
^ ^ ^ 37 47 20 



I 



< Da 



221691 



9 . 345740 



11 43 27 K.C.8. 979161 



757460 H.a$. 40M5' 33' 

40 5 48 P.L.2798 



6h 0" O' 



39 47r.t. 6556 



3758 p.L. 1 15 46 



Greenwich Time 7 15 46 

Time at Ship 15 



Longitude in Time ••• 7 44 14 



TO FIND THE RATE OF A CHRONOMETER. 

The rate of a Cbrooometer is determined by comparing its errors 
for mean time, as found by observation, at a given place on different 
days, either by the Altitude of the Sun or Star, or by equal Altitudes, 
as in page 44. Suppose a Chronometer is found by observation to 
be fast lO*, and at the end of eight days 20' slow for mean time at 
the same place; it must have lost 30* in the eight days, consequently 
its daily rate will be 3'.7 losing. Again, should the Chronometer 
be 15' fast, and at the end of ten days, it is found to be 45' fast for 
mean time at the same place, it will have gained 30*, hence its daily 
rate will be 3' gaining. When the longitude of a place at which 
observations are taken for the error of a Chronometer is accurately 
known, it will be desirable to find its error for Greenwich time as 
follows : find the time at Greenwich answering to the time at the 
given place, and compare it with that shown by Chronometer. 
The error being referred to Greenwich time, the rate can easily be 
found from observations taken at different places, which is very de- 
sirable, as seamen seldom have time in one place to obtain a rate to 
be relied on. Observations being more or less subject to errors, 
no rate should be deduced from them, unless they are made at pro- 
per intervals; not too short. It would likewise be advisable to 
multiply observations, when from the results would be seen, whether 
th« rate of the Chronometer was uniform^ or any change easily be 
dereeted. 
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To find the rate of the Chronometer without reference to its error, 
by equal Attitudes of the same fixed Star observed at the same place, 
and on the same side of the meridian, on different nights. 

RtTLB. — ^Multiply 3^ 55'.91 by the number of days between the 
observationB, and subtract the product from the time of the first 
observation ; divide the difference between the remainder^ and the 
time of the last observation, by the number of days, and the quotient 
Is the rate ; gaining if the remainder be less than the time of the last 
observation, and hsing if more. 

On Mav 4th, at lOh 15' 26', and on May 12th, at 9h 43' 38^; a 
Star on the same side of the meridian had equal Altitudes, required 

the rate. 

lOh IS' 26^ first observation. 
S' 55' .91 X 8 days — 31 27.28 reduction. 

9 . 43 58 . 32 remainder. 

9 • 43 38 second observation. 



8)20 . 32 

2 . 54 losing. 

ExAMPU I.— On the 11th August, 1837, Latitude SI"* 30^40 N 
and Longitude 29"" 56^ 10* W. the followmg Altitudes of the Sun's 
lower limb were taken. 

©'•Dec. ... llh 15» 17' 8'N. 
Var. to 6 — 4 30 



5b 49m 52s 
56 29 

6 3 

9 48 

15 11 

19 12 



32« 28' 30^ 

31 39 45 

30 31 30 

29 25 30 

28 39 30 

28 3 30 



Trae Dec.... 
P. Dbt 



15 12 38 
74 47 22 



6)36 33 32 6)180 48 15 



Mean6 5 25 



30 8 2 Mean Altitude. 
Semdi. 15 49 



30 23 51 

Dip. and Refrac. 5 27 

True Alt. 30 18 24 

P. Dist 74 47 22 

51 30 40 



Co-sect. 

Sect. 



2)156 36 26 

78 18 13 

47 59 49 

4h 0' 26' 

Equa. of Time + 4 53 



Co-sine 
Siae 

V.S. 



0.01549 

. 20596 

30103 



9 . 30687 
9.87106 

4 . 70041 



4 5 19 mean time at ship. 
6 5 35 time per Chronometer. 

Lon. la Time 2 oTTe = 30© 4' W. 
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To find the Error of a Chronometer by JBqual Altitudes. 

When the declination is changing, the Altitude will not be the 
same at an equal distance from the meridian, hence arises a cor- 
rection called Equation of equal Altitudes. 

Rule. — ^To the log co-sine of half the interval between the times 
of observation add the co-tangent of the latitude, the sum, reject- 
ing 10 in the index, will be the tangent of arc firsts the difference 
between which aVid Ihe polar distance will be arc second. 

Now to the constant log 5 .36452 add the co-tangent of half the 
elapsed time, the co-secant of arc first, the co-secant of polar dis- 
tance, the sine of arc second, the log of elapsed time in minutes, 
the log of daily variation, of the declination in seconds, the sum will 
be the log of the Equation of equal Altitudes in seconds of time, 
which when applied to noon is additive if the polar distance is in- 
creasing, and subtractive if decreasing ; if the equation is applied to 
midnight it is additive if the polar distance is decreasing, and sub- 
tractive if the polar distance is increasing. 

ExAMPLB.--On the 29th January, 1838, in Latttu^ b^^ N. and 
Longitude 30* AO W. at 9^ 37 ^ A. M. and 2^ 63' 42* P. M. the 
Sun measured equal Altitudes, required the equation of equal Alti- 
tudes. 

0's decli. at noon at Greenwich 17 5^ 58 S. 
Daily variation •••••••.••• 16 17 

Lat 570 9* co-lat. 9. '81003 C. lojg;... 5.36452 

H.E.T. 2h 38' co-siae 9.88741 co-tang. 0.08389 

Arc 1st... 26^29' tangent 9.69744 co-sec. 0.35073 
Pol.Dist. 107 58 co-sec. 0.02171 

81 29 sine 9.99518 

EL Time 5h 16' 30'=3ie' 30' log 2,50037 

Daily var. dec. ... 16 17 =977 log 2 . 98990 

Equa. of equal Alt. 20' .2 =r 1 . 30630 

Half Sum or approximate Noon .., 12h 15' 25'. 2 

Equation of equal Altitudes 20 . 2 

Time of apparent noon by Chronometer 12 15 5.0 
Equation of Time with contrary sign ... — 13 28 

Time of mean Noon by Chronometer ••• 12 1 36 
Hence the Chronometer is fast 1' 37' for mean time. 
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EXPLANATION 



AND 



USE OF THE TABLES. 



TABLES I. AND IL 
Called Traverse Tables. 

These Tables are the result of plain triangles, extending to 300 miles 
of the Hypothenuse or distance, being the greatest distance that a ship 
is supposed to sail in 24 hours. In ibe First Table, the difference of 
Latitude and Departure is given to every quarter point of the compass, 
and is useful in various sailings, particularly in traverse sailing, fot 
making up a day's work. The Second Table contains the difference 
of Latitude and Departure to every degree, and extends to 300 miles of 
the distance. The difference of Latitude and Departure in these Tables, 
is given in miles and tenth of miles, to every degree of the course 
steered which is found at the top when it does not exceed 4 points or 
45 degrees, and at the bottom when more than that, the difference of 
Latitude and Departure at the top change their names, when the course 
is found at the bottom, that is, the difference of Latitude at the top 
becomes the Departure, and the Departure becomes the difference of 
Latitude. at the battom. The distance in both cases, remains the 
same. 

Case 1. 

Tojlnd the Difference of Latitude and Departure to any Distance 

run. 

Rule. — ^Find the distance run in a Distance Column, and the 
course or degrees steered, either at the top or bottom, directly opposite 
the distance, will stand the difference of Latitude and Departure. 

Example. 

Suppose a ship sail W.S.W., or 6 points from S. to W. 104 miles, 
what is her difference of Latitude and Departure ? In tlie First Table 
in the column of distance, find 104 and 6 points at the bottom, then 
opposite 104, you will find difference of Latitude 39 8S., and Depar- 
ture W. IW. 

The Second Table may be used in the same way ; but should the 
distance be more than the extent of the Table, divide it by 2, 3, or any 
other convenient figure, and take out the difference of Latitude dnd 
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Departure for the quotient; then multiply them by the figure by 
which you before divided, and the product will be the true difference 
of Latitude and Departure for the whole distance required. 

In the Second Table, the given course or ^gle steered, may be 
between two degrees or pages, in which case the true difference of 
Latitude and Departure cannot be correctly found in either ; in such 
instances, take the difference of Latitude and Departure next before and 
after it, and find their difference; then say as 60 is to the difference of 
either, what will the odd miles, not found among the degrees, give ? 
which must be added to or subtracted firom the next less, according as 
the Table is increasing or decreasing, for the true difference of Latitude 
and Departure, answering to such degrees and miles of the course or 
angle steered. 

Example. — Suppose the course steered, corrected for variation and 
lee-way, was 30^ 22 , and the distance run 230 miles, what is the dif- 
ference of Latitude and Departure? 

The Column of Distance opposite 230, and under 30^ gives Difference 
Lat. 199.2 Dep. 115.0 In the Col. of Dist. opposite 230, aDd under 
Lat 197.1 Dep. 118.5 [31 «, givey Diff. 

Diff. 2.1 Diff. 8.5 then as 60 is to 2.1, wh«t will 22^20.8 
which taken from 199*2, for it is decreasing, gives 198.4 for the true 
Difference of Latitude. 

Aficdn, as 6 is to 3.5, what wUl 22':::1 .3 ? which added to 115.5, for 
the departure is increasing, gives 116.3 for the true departure ; so that the 
difference of Latitude and Departure answering to dO^.22 and distance 
230, are 196.4 and 116.3. 

Sometimes the third term of a right-angled triangle is required, then 
you have only to compare the two that are given to those among the 
TaUe, imtil yon vnll find them to agree, or nearly so, then the third 
will stand directly opposite in the angle of meeting in that page of the 
Table. 

TABLE III. 
<y the Refraction. 

This Table contains the Refraction of the Altitudes of the heavenly 
bodies, SB explained in page 4. They are given in minutes and 
aeconds at a mean state of the atmosphere, and must always be sub- 
tracted fiK>m the Apparent Altitude ; for example, the Apparent Alti- 
tude 30« 30', its Refraction 1' 37% then 30^ 30— 1'-37'=30^ 28' 23' 
true Altitude clear of Refraction. 

TABLE IV. 
0/ the Dip of the Horizon^ 

This Table is explained in page 5, and the depression of the visi- 
ble below the true horizon, answering to the height of the eye, is given 
ID minutes and seconds, which are always to be subtracted fitom the 
Observed Altitude. For Example :"-« 
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Suppose the height of the eye 18 feet above the surface of the sea, 
the correction or dip is 4' ^^ so that the visible horizon is so much be» 
low the true horizon. This quantity is to be subtracted from ^y 
Altitude talcen at that height, to agree with that taken at the surface or 
true horizon at the same time. 

TABLE V. 
The Sun's Parallax in Altitude, 

This Table is demonstrated in page 3, and is given in seconds to 
every 10^ of the Sun^s Altitude, which must always be added to the 
Apparent Altitude. 

TABLE VL 
The Moon^s Auffmentatian. 

As objects increase in magnitude to an observer according to their 
distance, the Moon being further from the observer when on the hori- 
zon than when at the Zenith by the Earth^s semi-diameter, it is evi- 
dent her semi-diameter is augmented from the horizon to the Zenith. 
Her augmentation in Altitude given to seconds in this Table, must be 
added to her semi-diameter taken from the Nautical Almanac, to find 
her true semi-diameter at any Altitude. 



TABLE VIL 
The Dip of the Horizon at different distances from the Observer. 

This Table differs from Table IV., which is computed for an open 
horizon. It is calculated so that, when the land is between you and 
the Sun, or any other object in taking an Altitude, you must dip the 
heavenly bodies nearer to you than you otherwise would, had you an 
open horizon. In this case, you must guess the distance you are from 
the land, and enter this Table with the distance found in the left-hand 
column, and the height of the eye at the top in the angle of meeting is 
the Dip, which is to be subtracted from the Apparent Altitude. 



TABLE VIII. 
Amplitudes. 

This Table contains the Amplitude or horizontal Azimuth of the 
heavenly bodies from the east or west, and will on inspection be found 
an expeditious method of finding the variation of the compass. 

RuLft. — Find the Latitude in the left-hand column, and the decli- 
nation at the angle of meeting will be the Amplitude ; should any odd 
minutes be in the declination not found in the Table, proportional 
parts should be taken, and likewise in the Latitude, should accuracy be 
required. The intention of this Table is to correct the compass, which 
in general, need not be very accurately done, on account of different 
circumstances attending the course steered from lee«way, heave of 
the sea, Jbc« &c. 
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. Example. — ^In Latitude 52^, the Declination 20, what is the Am- 
plitude ? 

Opposite 52^ in Latitude Column and under 20 Declination, will give 
33^ 45' at the angle of meeting, for the true Amplitude. 

TABLE IX. 
Of the Semi-diurnal and Semi-nocturnal Arches. 

By this Table, the time of the rising and setting of the heavenly 
bodies is found. It is to be used the same way as the Table of Ampli- 
tudes. At the angle of meeting you will find the time of the objects 
setting, when the Latitude and Declination are of the same name, and 
of its rising when they are of different names. Multiply the time of 
setting by 2 if the object be the Sun, and it will give the length of the 
day; likewise multiply the time of its rising by 2 for the length of the 
night. 

Example :— 

In Latitude 52^ N., the declination of the Sun 20^ N., what is the length 
of the day and night ? 

Opposite 52" and under 20^ will be 7h 51' the Sun's setting. 

2 



The length of 15 42 the day. 

24 00 



Complement to 24 gives 8 18 the length of the day. 

If there be any odd number either in the Latitude or Declination, 
which is not found in the Table, proportional parts may be taken, 
should accuracy be required ; but this is not essential in the rising or 
setting of any of the heavenly bodies, as the important part of this 
work does not depend on accuracy in this instance. 

TABLE X. 
Of the Suh*s Mean Bight Ascension. 

This Table contains the Sun^s Right Ascension to every day of the 
year, or the distance he is in the Ecliptic reckoned from the 1st point 
of Aiies, adapted to the year 1834. It is generally useful in findmg the 
time the heavenly bodies pass the meridian, their rising or setting. 
It is given in hours or minutes. 

To find the time of any Starts passing the Meridian. 

Rule. — Subtract the Sun's R. A. at noon from the Star's R. A. in 
time, increasing it by 24 if required, the remainder is the time of the 
Star's passing the Meridian, from which a proportional part of the 
daily increase of the Sun's R. A. for this apparent time from noon being 
subtracted, will give the true time of the Stars passing the Meridian. 
Then, with the Star's declination and the Latitude of Uie place, enter 
Table IX., and at the angle of meeting you will find the time the Star 
takes in ascending from die horizon to. the Meridian, and descending 
from the Meridian to the horizon ; that is, when the. declination and 
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Latitude are of the same name ; consequently, the difference between 
these hours and minutes, and the time it passes the Meridian 
will be the time of its rising, which, if added, will give the time of its 
setting. When the Latitude and Declination are of contrary names, 
the time found by the Latitude and Declination in Table IX. at the 
angle of meeting, will be half the time the Star continues under the 
Meridian ; therefore, if it be taken from 12 hours, it will give half the 
time it will be above the horizon, with which, and the time of its pas- 
sing the Meridian of observation, continue as above for its rising and 
setting. 

Example. — What time will the Star Regulus rise and set August 
the Ist, 1833, in Latitude 52° N. ? 

h ' 
Regulus's R. A. - 9 58 47 

Sun's R* A. 1st Aug. 1833 8 45 25 



In Table IX , true answer to Lat. > I 13 22 
52*' N.,& 12^ 50 N. the Star's Dec. 5" 7 9 

The time of the Star's rising - 5 56 



8 22 time of the Star's setting. 

Remark. — ^This will be found explained in some of our present 
works on Navigation, thus : take the time of the Star's ascenaing or 
descending from the Meridian to the horizon, from the time of its pas- 
sing the Meridian, the remainder will be the time of its rising, and if 
added, will give its setting. In the following problem, the time of the 
Star's ascending or descending is greater than the time of its passing 
over the Meridian, therefore it cannot be subtracted from the -time of 
its passing the Meridian, consequently, such a rule cannot be gene- 
ral, and can only be applied where Uie time of the Star's passing is 
greater than that of its ascending from or descending to the Meridian. 

Example. — At what time will the Star Altair rise and set May 8, 
1833, in Latitude 45 N. ? 

h ' 
Altair R. A. - - - 19 42 

The Sun's R. A. May 8, 1833 3 00 

Time of Altair pass, the Mer. 16 42 

Time answering to Lat. 45 N., and ^ ^^ qq 
Altair Dec. 8« 24' in Table IX. 5 ^ '^ 

Time of Altair rising - 10 9 P.M. 

Time of his setting - 13 15 or Ih 15 A. M. 

The rising and setting of the Planets may be found in the same 
manner, except of the Moon on account of her irregular and 
quick change of declination, &c. ; but to remedy this, her declination 
at the approximated time of her rising and setting must be found, with 

H 
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which again enter the Table of Semi-diaroal Arches and the Latitude, 
and proceed as before. 

Note. — It is unnecessaiy to pve an Example to the above remark, 
as reference may be made to the Nautical Almanac of the year for her 
declination on the given day, when her time of passing the Meridian 
of Greenwich may be found, and likewise the time of her rising and 
setting ; after which, you have only to find her time of passing the 
Meridian of the place of observation by Table II. 

It will be useful to know the time the Stars and Planets come 
to the Meridian of the place of observation, in order that the observer 
may prepare to take the Meridian Altitudes, to find the Latitude of 
the place of observation. 

TABLE XI. 

To reduce the time of the Moon's pctmng over the Meridian of Green" 

wichy to the time of her Passage over the Meridian 

of any other place. 

Rule. — ^The daily variation of the Moon's passing the Meridian is 
found at the top, and the Longitude in the left-hand column ; at the 
angle of meeting will be the correction, which, if the Longitude be 
West must be added, and if East must be subtracted. 

Example. — At what time will the Moon pass the Meridian of a 
place of observation, in Longitude 88® 00 East of Greenwich on the 
20th of October, 1833? 

h ' 
By the Nautical Almanac, the Moon passes the Mer. of Greenwich 6 30 

Daily Var. in passing the Mer. Oh 51', and Longitude 88^ - 1 1 

Time of passing the Mer. of the place of observation - - 6 19 



TABLE XII. 
To Correct the Mean Refraction, 

The Mean Refi'action is given for the mean state of the atmosphere, 
that is, when the thermometer stands at 50®, and the barometer at 29.6 
inches, but the refraction varying ^-ith the atmosphere, corrections are 
required to the mean refraction, particularly in low altitudes. In this 
Table, the height of the thermometer is given at the top; the Apparent 
Altitude in the left-hand column ; and at the bottom will be the height 
of the barometer in inches and tenth of inches. You must enter the 
Table with the Apparent Altitude, and the height of the thermometer 
or barometer, and at the angle of meeting will be a correction to be 
applied to the Mean Refraction. 

Example. — Suppose the Apparent Altitude 8^, the height of the 
thermometer 64^, and that of the barometer 30. 1. Required the trae 
Refraction? 



k 
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Mean Refraction for 8® of Altitude . - . . C 29 

Corr. for 8^ of Altitude, and 64^ height of thermometer - 13* J 

Again 8° of Altitude, 30 - 1 height of barometer - - — 6 ) 7 

True Refraction required - - 6 22 



TABLE XIIL 
For Reducing Longitude into Time^ and the Contrary. 

This Table contains the change of time in any given Longitude East 
or West, as 360® of the Equator revolves round in 24 hours, or to be 
more distinctly understood, every point on the Equator describes a 
circle of 360^ in 24 hours, therefore 15^ is traversed in one hour, 
which will be shewn by the Table, which is very simple, and 
needs no example to further illustrate it Find the degrees, &c. in 
their column against which stand tlie hours, &c. and visa versa. 

TABLE XIV. 
For finding tlie Distance of Terrestrial Objects at Sea. 

This Table is computed by the 36th of 3rd Euclid, allowing for the 
terrestrial refraction, and is generally useful in ascertaining the distance 
an observer can see on the surface of the sea, by having the height of 
the eye above the horizon given. For Example : — Suppose the height 
of the eye above the sea is 20 feet, I demand the distance an observer 
can see? Enter the Table with the height 20, and directlv opposite it 
stands 5 miles, and 14 of a hundred, in the column marked distance at 
the top. 

Likewise, when a ship is approaching land, and sees a light-house 
or any other object whose height is known, take the height of the eye, 
and the distance answering to the elevation of the light-house ; add 
both together, and their sum will be the distance required. 

TABLE XV. 

For Reducing the Suh*s Declination to any given Meridian, and 

to any time under that Meridian. 

Find the nearest degree and minute of the declination at the top, the 
Longitude in the left-hand column, and the apparent time of observa- 
tion on the right-hand, then with a double entry take out the correction 
answering to the declination and Longitude, and likewise that answer- 
ing to the declination and apparent time. The sum or difference, 
according to the title at the top of the Table, will be the correction to 
be applied to the declination. 

Example 1st— Suppose on the 26th of May, 1833, the Sun's 
declination in Longitude 24° West was required ? 

Sun's declination 26th of May by N. A. 21«» 8' 17* N. 
Variation for Longitude 24«» W. • +44 

21 9 IN. 



52 

£XAMPL£ 11. — 

What is the Sun's declination, 20th of November, 1833, in Longi- 
tude 60° West, at 10 A.M. ? 

By the N. A., Q'a declination, 20th November - 19° 43' 37'S. 

Variation to 60 West Longitude - - -|-28> 14 

Ditto to 2h. from Noon - - - —1 45 

True declination at 10 A.M. in Longitude 60 West 19 44 41 



TABLE XVI. 

To reduce the Sun*s Right Ascension to any given Meridian^ and to 

any time under that Meridian. 

This Table enables you to ascertain the Sun's true Right Ascension 
ta any required time, at any Meridian. Enter it with R A. at the top, 
and the Longitude or given time at the side columns, at the angle of 
meeting will be the correction to be added or subtracted according to 
the direction in the Table. 

Example. — ^Required the Sun's Right Ascension, Nov. 27, 1833, 
in Longitude 30° West ? 

By the N. A. for 1833, the R. A. is 16h 12' 28" at the Mer. of Greenwich. 
Under 16h. & opp. 30" of W. Lon. -h 21 

True R. A. at the Mer. of 30' W. 16 12 49 

Note. — Should there be any hours in the time, take the corrections 
answering to them and the R. A. as before, and apply them as directed 
in the Table. 

m 

TABLE XVII. 

Log-sinCj Tangents and Secants^ to every Point and Half -point 

of the Compass* 

This Table is to be used in the same manner as the artificial Sine, 
Tangents, and Secants ; the only difference between them is, that the 
degrees and minutes axe given in pointi> here. 

TABLE XVIII. 
The Logarithms of Numbers. 

This Table has long been in the hands of the public, consequently 
its general usefulness is universally known. It is not necessary to give 
an account of its origin, which would only be an interruption to the 
present course of oiu: studies, I will therefore proceed with its use and 
application. 

The Logarithm of any number to 4 places of figures, may be found 
at once by bringing any of the figures at the top of the column to join 
any other three figures, that is, suppose you wished to find the Loga- 
rithm 3328, make it 332-8, then opposite 332 and under 8 at the 
top, you will find the Log. 3,522183 for the true Log. of 3328 ; taking 
notice always that the Index is one less than the places of figures, for, 
supposing the number was 332.8, the Index would be 2. If the Log. 
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of any number higher than 4 places were required, you must take 
the difference between any two entries from the column at the right- 
hand side, then multiply that difference by the figures not found 
among the whole numbers. Cut off one, two, or more places from the 
product according to the number of places you multiply, and add the 
remainder to the nearest Log, the sum will be the true Log required. 

Example. — Suppose you were required to find the Log. of 33285, 
here the Log of 3328 is 4.522183, and the difference is 131, fwhich 
multiplied by 5 gives 655. Cutting off one place will give 66y which being 
added to 4.522183 gives 4.522249 for the Log of 33285. If you wish 
the square root or any other power to be extracted, divide the number 
given, by the Index of the given power, and take the natural number 
answering to the quotient for the root required. The sum of the Logs, 
of any two or more numbers, gives the Logarithm of the product of the 
same numbers, and the difference of any two Logs, gives the quotient 
of the one divided by the other. The above will, I trust, be sufficient 
to give the Navigator a competent knowledge of the use of this Table, 
widiout encumbering his mind with unnecessary examples. 

TABLE XIX. 
Logarithms of Sines. 

This Table is likewise too generally known to require me to enter 
largely on a subject which would only tend to increase the bulk of 
my work, without benefiting the pupil. It contains the Logarithms 
of the Natural Sines and Secants ; for if you enter the Table of com- 
mon Logarithms with the Natural Sines, Tangents, or Secants, you 
will find the Logs, contained in this Table To use this Table you must 
take the degrees at the top, and the minutes in the left-hand column, 
when they are under 45® ; from thence to 90°, they are to be found at 
the bottom, and the miles in the right-hand column, the Logs, required 
will be at the angle of meeting in the column titled accordingly. 

If any odd seconds be given, take the difference fix)m the 
column of differences, multiply it by the odd seconds, cut off two 
places from the right, add or subtract the remaining figures at the 
left, to or from the logs found according as they are increasing or de- 
creasing. Their sum or difference will be the true log required. 

Example. — Required the Log-sine of 32° 30' 8*. 
The Log-sine of 32^ 30' 8" is 9.730217 
Diffi 330x8=26.40 +26 



Log-sine of 32 30 8 9.730243 



'Vhe same may be observed of the Tangents and Secants. 

TABLE XX- 
Natural Sines. 

Like the two last, this Table is in general well known, therefore 
the following concise sketch of its use will be all that is requi- 
site, and will answer for its application. The semi-diameter of a 
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circle is considered only 1, consequently all other lines or sines in it 
are shorter or decimal parts of that radius, and are calculated in this 
Table. Use this Table as that of the Artificial Sines, Tangents, and 
Secants, and if any odd seconds be given, multiply the difference at the 
bottom of that column by the odd seconds, cut off two places from the 
right, then add or subtract the remaining figures on the leil-hand to or 
fix)m the Natural Sine, found according as the Table is increasing or 
decreasing, their sum or difference will be the true Natural Sine 
required. 

Example. — Suppose it was required to find the Natural Sine to 
20^ 30' 2(f. 

Natural Sine to 20° 30' 2,0* 350207 

Diff. 454+20=90.80 91 

Natural Sme of 20® 30' 20^^ 350298 

TABLE XXI. 
Of Log-ruing or Log- Versed Sines. 

This Table contains the Logarithms of the Natural Versed Sines of 
any part of a circle, and is of great use in different parts of astronomy ; 
but it will be as well to shew its application in this work, where it has 
reference to the hours firom noon or midnight. The degrees, &c. 
of the arch are brought into hours, allowing 15^ for each hour, 
and the logs, are given opposite the minutes, &c. as if they were ex- 
pressed in parts of the circle. To use this Table, you have only to find 
the hours at the top, the minutes in the left-hand column, and the 
nearest second at the top of any of the columns, at the angle of meet- 
ing will be the log. required. If any odd seconds be given, which are 
not found in the top column, you must find them on the left-hand side 
of the I'able, and directly answering to them will be a proportional 
part, which must be added to the former log. for the log -rising 
required. 

Example. — Suppose you were required to find the Log-versed 
sine of 2 hours, 20 minutes, and 42 seconds ? 

Here the Log-versjed Sine of 2h 20' 40* is 4 . 26131 

Proportional parts to 2 seconds are - 21 

Log. V.S. of 2h 20/ 42" is - - 4.26152 

TABLE XXII. 

The Mean Rsduction of the MoofCs Horizontal Parallax, anstcering 

to any Laiittide according to the Figure of the Earth. 

Example. — Suppose the Equatorial Horizontal Parallax 14' 40*^, 
what is it in Latitude 52^ ? Reduction answering to 52'' is 7", taken 
firom 14' 40% gives 14' 33' for the true Horizontal Parallax in Latitude 
bT N. or S. 
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TABLE XXIII. 
Correction of ike Moon's Apparent Altitude. 

In this Table you will find the Corrections of the Moon's Apparent 
Altitude by inspection far the more ready mode of operation. 

To use this Table correctly, you must reduce the Equatorial 
Horizontal Parallax to the Latitude of the place, and then find 
the nearest to it in the top column, and the Apparent Altitude on 
the left-hand; directly at the angle of meeting stands the correc- 
tion. If any odd seconds be given in the parallax not found in the 
Table, you must find the proportional parts on the left-hand side of the 
Table, which are to be added. But should there be any odd minutes 
in the Apparent Altitude, you will find the proportional parts answer- 
ing to them at the bottom, and subtract them. 

Example. — Suppose you were required to find the correction of the 
Moon's Apparent Altitude 42^ 12, the Horizontal Parallax by the 
Nautical Almanac 57' 23% in Latitude 52 N. 

Her Horizontal Parallax - - - 67' 23" 

Reduction to Latitude 52* according to the figure 7 of the Earth. 

Reduced Horizontal Parallax in Latitude 52 57 16 



Then cor. to 42° 10 App. Alt. and Hor. Par. 57 is 41 12 
Pro. parts to seconds of Horizontal Parallax 16' +12 

Pro. parts to 2 minutes of Alt. fi^m bottom 1 



True cor. to the Moon's App. Alt. 42° 12' and Hor. ) . , no 
Par 57' 16* 5 ** ^^ 

TABLE XXIV. 
The true and Apparent Altitudes. 

In this Table, you will find the Apparent Altitude in the left-hand 
column, directly opposite it will stand the correction. 

Example. — Suppose the Apparent Altitude of the Sun's centre 
were 32^ 30', what is the true Altitude ? 

Opposite 32 in column marked Apparent Altitude, stands 31^ 58^ 36^ 
in the column marked Corrected Altitude, which is the true Altitude ? 

If the Apparent Altitude has any odd minutes not found, it will be 
proper to take propoitional paits of the Corrected Altitudes answer- 
ing to them. 

TABLE XXV. 
7%6 Refracted Semi-diameter tfike Moon. 

This Table contains the Refiracted Semi-diameter of the Moon, 
ineteased by the refiraction frotai the lower limb to the centre, and is 
neceesaiy in finding the Appaient Altitude of het centre, and ought to 
be used in clearing a Lunar distance. For Example: fetth'e Altitude of 



56 

the Moon's lower limb be 5^ 00 and her semi-diameter 14' 40^, what is 
the Apparent Altitude of her centre ? against 5"* in column marked 
Apparent Altitude, and under semi diameter 14 40", stands 15' 7* for 
the Apparent or Refracted Semi-diameter of the Moon, therefore, 
5"-f 15' 7" would be the Apparent Altitude of her centre, as if taken by 
a quadrant 

Remark. — ^As it is impossible to take the Apparent Altitude of 
either the Sun or Moon's centre, when no remarkable point in these 
luminary bodies is given, the application of this Table will ascertain it. 
It is evident, that could the angle formed by tlie limb and centre be 
measured with an instrument, it would exceed that given in the Nau- 
tical Almanac; for the arch of Altitude from the limb to the centre is 
affected with the refraction, as well as the Altitude itself; for even to 
find the Apparent Altitude of the Moon's centre in the above Exam- 
ple by the usual method, it would run thus : the semi-diameter being 
14' 40^^, and the augmentation to 5"* of Altitude 2"^ the augmented semi- 
diameter is 14' 4^2" ; then, according to the usual method, the Apparent 
Altitude of her centre would be 5*" 14 42, differing from the former ; it 
is inconsistent with reason to add a part of a correct arch to one that is 
incorrect, and thereby render the whole incorrect. The semi-diameter is 
a part of a correct arch, and the Altitude part of an incorrect one. The 
true Altitude may be correctly ascertained, by finding the correct Alti- 
tude of their limbs, and applying the semi-diameter thereto ; for in 
that case, you add a part of one correct arch to another ; consequently, 
the whole must be correct In some cases which may occur in 
Lunars when the two objects have the same or opposite Azimuths, the 
usual method of finding the Apparent Altitudes of the centres of the 
Sun and Moon, would cause a great error in clearing the true distance, 
especially in low Altitudes, for 15" of error in the distance gives 
about 7| miles of error in Longitude, therefore the former 25 would 
cause about 12 miles of error. 

TABLE XXVI. 
771^ Augmented Semi-diameter of the Moon. 

This Table is to be used in finding the true Altitude of the Moon's 
centre, that is, adding the augmented semi-diameter answering to the 
Altitude and semi-diameter by the Nautical Almanac, to the true Alti- 
tude of her lower limb, or subtracting it firom that of her upper limb, 
for the true Altitude of her centre. The semi-diameter of the Sun 
taken firom the Nautical Almanac must be applied in the same way. 
Having corrected the Altitudes and the Observed Distance as directed 
by these Tables, and cleared the Lunar distance, the true Longitude 
will be found free firom those errors which would otherwise prevail. 

TABLE XXVII. 
The Apparent Semi-Diameter of the Sun. 

This Table is of the same nature as the Table of true and Apparent 
Altitudes, and may be used in the same way. But the Sun being so 
far from the observer, his semi-diameter in Altitude does not augment ; 
here it is only given refracted. 
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Note.— 'The parallax of the Sun is omitted here, for when the 
Apparent Altitudes are found, they must be brought to this Table, in 
order to find either the true Altitudes or correction. 

TABLE XXVIII. 
The Apparent Semi'diameter of the Sun or Moon from the centre^ to 

any part of the circumference. 

This Table is generally useful in finding the apparent central dist- 
ances between the Sun, Moon, or Stars. As the refraction vanishes 
towards the Zenith, the lower limbs of the Sun or Moon will be more 
reflected than then* centres, so that the semi-diameter perpendicular to 
the plane of the horizon must be greater than that parallel to it, va- 
nishing from the lower to the upper point of the limb, which gives the 
Sun or Moon the appearance of not being round, but piqued to the 
horizon, and flattened from the top, which effect is caused by the 
refraction. Therefore, in taking an angular distance between these 
bodies, if you bring a star to touch the lower part of the Moon's limb, 
it is evident that it would be further firom her centre than if it were 
brought to touch it at any part from thence to the upper point, which 
proves that if but one semi-diameter be taken, common to aU the cir- 
cumference, the operation must be incorrect. To remedy this, enter 
this Table with tlie altitude at the top, and take, according to the 
best judgment, the number of degrees from the lower point of flie limb, 
where you touch the object, (which may partly be done by observing the 
inclination of the quadrant to the horizon.) 'fhen find that angle in the 
column marked degrees of circumference, and at the angle of meeting wiU 
be the augmentation of the refraction, or the semi-diameter fix>m the 
centre to that part of the circumference, which must be added to the 
semi-diameter taken fix)m the Nautical Almanac for the apparent semi- 
diameter ; this being added to the apparent distance, gives the apparent 
central distance. For Example : Suppose the apparent distance be- 
tween a Star and the Moon 68^ 32' 30', and firom ttie best judgment 
the Star touched 36'' of the Moon's lower circumference, the semi- 
diameter of the Moon at that time by the Nautical Almanac beinff 
14' 30', and her altitude 48% I demand the central apparent distance ? 

Under altitude 14® and opposite 36^ in a circumference column, 
gives 14'^ for the augmentation caused by the refi'action, or the semi- 
diameter, therefore the apparent semi-diameter 14' 44", added to 
68** 32' 30* gives 68° 4t 14" for the apparent central distance. 

Remark. — ^The upper semi-diameter may be found to differ from 
the lower, but the difference is not worthy of notice. Again, if the 
observed distance between the Sun and Moon be taken, the augmenta- 
tion of both their semi-diameters, must be found and applied as before. 

TABLE XXIX. 

2%« Correction arising from the Dip aud Semi-diameter of the Sun 

and Moon. 

This Table contains the correction to be applied to the Altitude of 
the Sun and Moon, in order to find their true Altitudes, in ascertaining 

I 
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the Latitude. Thas, when you have the true altitude of the limb enter 
the Table, then under tiie semi-diameter, and opposite the height of the 
eye you will find a correction to be applied to the altitude. 

Example. — Suppose the true altitude of tiie Sun or Moon^s centre 
is 82° 10', the semi-diameter 15' 30% the height of the eye 30 feet» 
what will be the correction ? 

Under 15' dO' and opposite 30 feet is 10' 16\ which added to the 
Ititude 320 10' gives 82^ 20' 16' for the true altitude. 

TABLE XXX. 
Correction of the Starts Altitude. 

This Table contains the sum of the Dip and Refiuction which is 
always to be subtracted firom the Star's Altitude. For Example : sup- 
posethe Observed Altitude of a Star 41^ 20', the height of tne eye 20 
feety^hat is his true Altitude? 

Under 20 feet, and opposite 41^, you will find 5' 17' at the angle of 
meeting for correction, which, taken from 41^ 20', gives 41^ 14' 4^" fer 
the true Altitude. 

TABLE XXXI. 
lb reduce the Altitude according to the Figure of the Earth 

As the spheroidal figure of the earth causes a difference in the 
Altitudes, a correction fil^om this Table answering to the Latitude of the 
place of observation and the azimuth of the object will give the proper 
Altitude to be used in any spherical calculation. The azimuth of the 
object will be found at the top to 90^ fix)m the Meridian, and at the 
bottom fi-om 90^ to 180^. Tlie Latitude of the place of observation is 
in the right or left-hand column, and at the angle of meeting will stand 
the correction to be applied to the observed Altitude according to the 
Sign. 

Example. — ^Suppose in Latitude 52^ N. the Altitude of the Sun's 
centre was Sy 30' 9 , its azimuth 60'' firom S, to £., what is his true 
Altitude ? 

32<> 30' 9» 
Under 60^ and opposite 52^ gives - - 4- 5 40 

True Altitude according to the figure of - 32 35 49 the Earth. 

TABLE XXXIL* 

The Sun*8 Declination. 

This Table contains the Sun's declination at noon at Oreenwich, for 
every day in the year to 1 846, and is used as follows ; — 

Enter the Table with the day of the month, and under the given 
month stands the declination at the angle of meeting. For Exampjie : 

Let the Sun's declination be required for October the 12th, 1833. 
Opposite 12 and under October gives 7^ 25' S. for the declination. 

• For the Use of T«ble XXXIII., tee page 00. 
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TABLE XXXIV. 
7b reduce the Moon^s Horizontal Paralkur to any time under the 

Meridian of Greentcich. 

The reduced time from noon or midnight will be found at the top, 
and the difference in 12 hours at the left-hand column, at the angle of 
meeting will be the correction or proportional part to be applied. 

Example. — Suppose the Moon's Horizontal Parallax at noon was 
5Sf 5', and at midmght 6ff 14% what is it at 7 A. M. ? Under 7 hours 
at the top and opposite 9* difference in 12 hours, you will find 5*, 
which added to 59' 5'^ because it is increasing, gives OQ' 10" at 7. 

TABLE XXXV. 
Luni'Solar Table. 

This Table contains the result of ^^ i^/ ^^ h'' (^^ ^® formula p. 38) 
It is to be entered with the Moon's Apparent Altitude at the top, and 
her horizontal parallax corrected for the Latitude of the place ; at the 
left-hand side at the angle of meeting will be the Log or result of the 
former part of the formula, when corrected by the small Table at the 
end. 

Example. — Suppose the Apparent Altitude of the Moon's centre 
24^ and her Horizontal Parallax 58' 10% and that of the Sun 32'', 
required the Luni-solar Log ? 

Under 24^ of Altitude found at the top, and opposite 58' 10* hori- 
zontal parallax on the left-hand column, stands 298223 at the an^e of 
meeting; again, in the small Table opposite 32^, the Sun's Altitude 
gives 10 for correction, which subtracted fix)m the abore Log, gives 
298213 for the trae Luni-solar Log. 

TABLE XXXVL 
Proportional Logarithms. 

This Table is intended to reduce the angular distance between the 
Sun, Moon, or fixed Stars to the time of observation, but mky be ap- 
plied to several other purposes which have a reference to the present 
subject. The Table extends to 3 hours, being the intervals to which 
the distances are computed in the Nautical Almanac. On other occa- 
sions they may be considered as degrees. At the top of the page you 
will find the hours and minutes, and on the left-hand the seconds, and 
at the angle of meeting the proportional Logs. (See the use of this in 
the Lunars, page 42, 43 J 
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TABLE XXXVII. 

Tlie Bight Ascension and Declination of some of the Principal 

Fixed Stars, 

This Table contains the Right Ascension and Declination of some 
of the Principal Fixed Stars for the beginning of January^ 1833, with 
their annual variation in Right Ascension and Declination, which may 
be found for any future year, by multiplying the annual variation either 
of the Right Ascension or Declination, by the number of vears which 
have elapsed. Observe that the product must be added to or sub- 
tracted from the Right Ascension and Declination of the Star in the 
proposed year, according as the Sign directs in the Table. Their 
sum or difference will give the Right Ascension andDeclination of the 
Star that year. This Table is so simple, that one Example will serve 
to shew its use. 

Example. — ^What will be the Right Ascension and Declination of 
egulus, January the 1st, 1836 ? 

Regulus, 1st Jan. 1833, DecU- 12' 46' 51' 4 Ann. Var. 3' 21 

— 9 63 3 



Declination 1st Jan. 1836 12 46 41 41 9 63 



Regulus, Ist Jan, 1833, R. A. 9<> 59' 28" 35 Ann. Var. 17" 3 

+ 51 9 3 



Right Ascen. for Ist. Jan. 1836 10 00 19 44 51 9 

The Declination is given in degrees, minutes^ and seconds. The 
Ann. Var. in seconds, and hundreds of seconds. 

TABLE XXXIII. 

To correct the Sun*s Declination for the changes in periods of four 

years. 

The Sun's Declination in Table XXXII, is given for the Years 
1831 to 1846, which Table must be corrected by this, for the change 
which takes place in every four years. Enter this Table with the 
period of years in either of the side columns, and under the near- 
est day of the given month found in the top column, at the angle of 
meeting will be the correction to be applied to the Declination accord- 
ing as the Table directs. Example.— Required the Sun's Declina- 
tion, July 6th, 1837, at the Meridian of Greenvrich, 

The Declination, 6th of July, 1825, is - - - 22^ 43'N. 

Opposite a period of 12 years, and under July, will be — 1 

True Declination, July 6th, 1837 - 22 42 N. 
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TABLE XXXVIII. 
Meridional Paris. 

lliis Table gives the Meridional Parts reduced to the true figure of 
the Earth. The Degrees of Latitude at the top, the Miles in the right 
and left hand column : see its use in Mercator's Sailing, page 63, 
First Book. 

TABLES XXXIX.— XL. 
Natural Secants and Tangents. 

These Tables give the Natural Secants and Tangents: for their use, 
see Plane Trigonometry, page 23, First Book. 

TABLE XLI. 
Correction to the Moon^s Age. 

This Table gives a Correction to be applied to the Moon^s Age to 
find the Time of High Water. For example : suppose it were required 
to find the time of high water at London Bridge, Nov. 10th, 1834. 
The Moon^s Age this day will be 9 days; opposite 9 in the Table will 
be 6^* 5&^y and the time of high water at Full and Change at Lon- 
don, wiU be S^ 45»- by Table 43, both making 10>>- 43<b- time of high 
water that day. 

TABLE XLII. 
Latitudes and Longitudes. 

ft 

This Table gives the Geographical Latitudes and Longitudes of the 
most remarkable places, taken m)m the latest and best surveys. 

TABLE XLIIL 
Times of High Water. 

This Table gives the Time of High Water at FuU and Change in all 
the known places in the world. 

Note — ^This Table differs a little finom others now before the public, 
on account of corrections which the Authoress has added firom the 
most recent observations. 
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272.7 


18.4 


84 


84.0 


01.7 


94 


98.9 


04.6 


154 


153.8 


07.6 


214 


218.7 


10.5 


274 


273.7 


18.4 


85 


85.0 


01.7 


95 


94.9 


04.7 


155 


154.8 


07.6 


215 


214.7 


10.6 


275 


274.7 


13.5 


S6 


86.0 


01.8 


96 


95.9 


04.7 


156 


155.8 


07.7 


216 


215.7 


10.6 


876 


276.7 


18.5 


37 


87.0 


01.8 


97 


96.9 


04.8 


157 


156.8 


07.7 


217 


216.7 


10.7 


877 


876.7 


18.6 


88 


88.0 


01.9 


98 


97.9 


04.8 


158 


157.8 


07.8 


818 


217.7 


10.7 


878 


277.7 


13.6 


80 


30.0 


01.9 


99 


98.9 


04.9 


159 


158.8 


07.8 


819 


218.7 


10.8 


879 


278.7 


18.7 


40 
41 


40.0 


08.0 


100 
101 


99.9 


04 .p 


160 
161 


159.8 


07.9 


220 
821 


219.7 


10.8 


880 
281 


379.7 


18.7 


41.0 


02.0 


100.9 


05.0 


160.8 


07.9 


220.7 


10.8 


280.7 


18.8 


42 


41.9 


02.1 


102 


101.9 


05.0 


162 


161.8 


08.0 


822 


221.7 


10 9 


282 


281.7 


18.8 


48 


42.9 


02.1 


103 


102.9 


05.1 


163 


162.8 


08.0 


823 


222.7 


10.9 


283 


282.7 


18.9 


44 


43.9 


02.3 


104 


103.9 


05.1 


164 


163.8 


08.1 


224 


228.7 


ll.O 


284 


283.7 


18.9 


45 


44.9 


02.2 


105 


104.9 


05.2 


165 


164.8 


08.1 


225 


224.7 


11.0 


285 


284.7 


14.0 


46 


45.9 


08.8 


106 


105.9 


05.2 


166 


165.8 


08.2 


226 


225.7 


11.1 


286 


285.7 


14.0 


47 


46.9 


08.8 


107 


106.9 


05.3 


167 


166.8 


08.2 


227 


226.7 


11.1 


287 


286.7 


14.1 


48 


47.9 


02.4 


108 


107.9 


05.3 


168 


167.8 


08.2 


228 


227.7 


11.2 


288 


287.7 


14.1 


49 


48.9 


02.4 


109 


108.9 


05.4 


1G9 


168.8 


08.3 


229228.7 


11.2 


289 288.7 


14.2 


50 


49.9 


02.5 


110 
111 


109.9 


05.4 

1 


170 
171 


169.8 


08.3 


230 
231 


229 7 


11.3 


290 
291 


289.7 


14.2 
14.3 


51 


50.9 


02.5 


110.9 


05.5 


170 8 


08.4 


230.7 


11.3 


290.7 


52 


61.9 


08.6 


112 


U1.9 


05.5 


172 


171.8 


08.4 


232 231.7 


11.4 


292 


291.7 


14.3 


53 


52.9 


08.6 


113 


112.9 


05.5 


173 


172.8 


08.5 


233 838.7 


11.4 


293 


292.7 


14.4 


54 


63.9 


08.7 


114 


113.9 


05.6 


174 


173.8 


08.5 


234 233 7 


11.5 


294 


293.6 


14.4 


55 


54.9 


08.7 


115 


114.9 


05.6 


175 


174.8 


08.0 


235 234.7 


11.5 


295 


294.6 


14.5 


56 


65.9 


08.8 


116 


115.9 


05.7 


176 


175.8 


08.6 


286 285.7 


11.6 


296 


295.6 


14.5 


67 


56.9 


02.8 


117 


116.9 


05.7 


177 


176.8 


08.7 


237*236.7 


11.6 


297 


296.6 


14.6 


68 


67.9 


02.9 


118 


117.9 


05.8 


178 


177.8 


08.7 


238837.7 


11.7 


298 


297.6 


14.6 


59 


68.9 


08.9 


119 


118.9 


06.8, 


179 


178.8 


08.8 


239238.7 


11.7' 


299298.6 


14.7 


60 


69.9 


08.9 


112 

Dial 


119.9 


05 9 


180 
Diat 


179.8 


08.8 


840 

DUt 


239.7 


11.8 


800 

Diat 


299.6 


14.7 


Diflt 


Dep. 


Lat. 


Dep. 


Lat.| 


Dep. Lat. 


Dep. 


Lat. 1 


Dep. 


Lat. 
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TABLE I. 




1 


Difference of Latitude and 


Departure for i Point. 1 


Dist 

1 


Lat. 


Dep. 


Dun 


Lat. 


Dep. 


Dist 
121 


Lat. 


Dep. 


Dist 
181 


Lat. 


Dep. 


Dist 
241 


Lat. 


Dep. 


01. 


00.1 


61 


60.7 


06.0 


120.4 


11.9 


180.1 


17.7 


280.8 


28.6 


2 


02.0 


00.2 


62 


61.7 


06.1 


122 


121.4 


12.0 


182 


181.1 


17.8 


242 


240.8 


28.7 


3 


03.0 


00.3 


63 


62.7 


06.2 


128 


122.4 


12.1 


183 


182.1 


17.9 


248 


241.8 


28.8 


4 


04.0 


00.4 


64 


63.7 


06.3 


124 


123.4 


12.2 


184 


183.1 


18.0 


244 


242.8 


23.9 


6 


Oi.O 


00.5 


65 


64.7 


06.4 


125 


124.4 


12.3 


185 


184.1 


18.1 


245 


248.8 


24.0 





00.0 


00.6 


66 


65.7 


06.5 


126 


125.4 


12.3 


186 


185.1 


18.2 


S46 


244.8 


24.1 


7 


07.0 


00.4 


67 


66.7 


06.6 


127 


126.4 


18.4 


187 


186.1 


18.8 


247 


245.8 


24.2 


8 


08.0 


00.8 


68 


67.7 


06.7 


128 


127.4 


12.5 


18b 


187.1 


18.4 


248 


246.8 


24.8 


9 


09.0 


00.9 


69 


68.7 


06.8 


129 


128.4 


12.6 


189 


188.1 


18.5 


240 


247.8 


24.4 


10 
11 


10.0 


01.0 


70 
71 


69.7 


06.9 


130 
181 


129.4 


12.7 


190 


189.1 


18.6 


250 
251 


248.8 


24.5 


lU.U 


01.1 


70.7 


07.0 


130.4 


12.8 


191 


190.1 


18.7 


240.8 


24.6 


12 


11.9 


01.2 


72 


71.7 


07.1 


182 


181.4 


12.9 


192 


191.1 


18.8 


252 


250.8 


24.7 


13 


12.9 


01.3 


73 


72.6 


07.2 


138 


132.4 


13.0 


193 


192.1 


18.9 


258 


251.8 


24.8 


14 


13.9 


01.4 


74 


78.6 


07.8 


134 


188.8 


18.1 


194 


193.1 


19.0 


254 


252.8 


24.9 


15 


14.9 


01.5 


75 


74.6 


07.4 


185 


184.8 


18.2 


196 


194.1 


19.1 


255 


258.8 


25.0 


10 


13.9 


01.6 


76 


75.6 


07.4 


186 


185.8 


18. 8| 


196 


195.1 


19.2 


256 


254.8 


26.1 


17 


16.9 


01.7 


77 


76.6 


07.5 


137 


186.8 


13.4 


197 


196.1 


19.8 


257 


255.8 


25.2 


18 


17.9 


01.8 


78 


77.6 


07.6 


138 


187.8 


13.5* 


198 


197.0 


19.4 


258 


256.8 


25.8 


10 


18.9 


01.9 


79 


78.6 


07.7 


139 


138.8 


18.6 


199 


198.0 


10.5 


259 


257.8 


25.4 


20 
21 


19.9 
20.9 


02.0 


80 


79.6 


07.8 


140 


189.8 


18. 7! 


200 


199.0 


19.6 


260 
261 


258.7 


25.6 
25.6 


02.1 


81 


80.6 


07.9 


141 


140.8 


18.8, 


201 


200.0 


19.7 


260.7 


22 


21.9 


02.2 


82 


81.6 


08.0 


142 


141.8 


13.9! 


202 


201.0 


19.8 


262 


260.7 


25.7 


23 


22.9 


02.3 


83 


82.6 


08.1 


143 


142.8 


14.0, 


203 


202.0 


19.9 


263 


261.7 


25.8 


24 


23.9 


02.4 


84 


83.6 


08.2 


144 


143.8 


14.1 


204 


208.0 


20.0 


264 


262.7 


25.9 


25 


24.9 


02.4 


85 


84.6 


08.8 


145 


144.8 


14.2 


205 


204.0 


90.1 


265 


263.7 


26.0 


U6 


25.9 


02.5 


86 


85.6 


08.4 


146 


145.3 


14.1 


206 


305.0 


20.2 


266 


264.7 


26.1 


27 


26.9 


02.6 


87 


86.6 


08.5 


147 


146.8 


14.4- 


207 


206.0 


20.8 


267 


265.7 


26.2 


28 


27.9 


02.7 


88 


87.6 


08.6 


148 


147.3 


14.5' 


208 


207.0 


20.4 


268 


266.7 


26.8 


2!> 


28.9 


02.8 


89 


88.6 


08.7 


149 


148.8 


14.6 


209 


208.0 


20.5 


269 


267.7 


26.4 


SO 
81 


29.9 


02.9 


00 
01 


89.6 


08.8 


150 
151 


149.8 


14.7, 


210 
211 


209*0 


20.6 


270 
271 


268.7 


26.6 


30.9 


03.0 


90.6 


08.9 


150.3 


14.8 


210.0 


20.7 


260.7 


26.6 


82 


31.8 


03.1 


92 


91.6 


09.0 


152 


151.3 


14.9 


212 


211.0 


20.8 


272 


270.7 


26.7 


33 


31.8 


03.2 


93 


92.6 


09.1 


163 


152.3 


15.0 


213 


212.0 


20.0 


278 


271.7 


26.8 


84 


83.8 


03.3 


94 


93.5 


09.8 


154 


158.3 


15.1 


214 


213.0 


21.0 


274 


272.7 


26.0 


85 


84.8 


03.4 


95 


94.5 


09.3 


165 


154.8 


15.2 


215 


214.0 


21.1 


275 


278.7 


27.0 


86 


35.8 


08.5 


96 


95.6 


09.4 


156 


155.3 


15.8 


216 


215.0 


21.2 


276 


274.7 


27.1 


87 


36.8 


03.6 


97 


96.5 


09.5 


157 


156.8 


15.4 


217 


216.0 


21.8 


277 


275.7 


27.2 


88 


37.8 


03.7 


98 


97.5 


09.6 


158 


157.8 


15.5 


218 


216.0 


21.4 


278 


276.7 


27.8 


SO 


38.8 


08.8 


99 


98.5 


09.7 


159 


158.8 


15.6. 


219 


217.9 


21.5 


279 


277.7 


27.4 


40 
41 


89.8 


03.9 


100 


99.5 


09.8 


160 
161 


150.2 


15.7 


220 
221 


218.9 


21.6 


280 
281 


278.7 


27.5 


40.8 


04.0 


101 


100.5 


09.9 


160.2 


15.8 


219.9 


21.7 


279.6 


27.5 


42 


41.8 


04.1 


; 102 


101.5 


10.0 


162 


161.2 


15.9 


222 


220.9 


21.8 


282 


280.6 


27.6 


43 


42.8 


04.2 


103 


102.5 


10.1 


163 


162.2 


16.0 


223 


221.9 


21.9 


283 


281.6 


27.7 


44 


43.8 


04.3 


104 


108.5 


10.2 


164 


163.2 


16.1 


224 


222.9 


22.0 


284 


282.6 


27.8 


45 


44.8 


04.4 


, 105 


104.5 


10.8 


165 


164.2 


16.2 


225 


223.9 


22.1 


285 


288.6 


27.9 


46 


45.8 


04.6 


1 106 


105.5 


10.4 


166 


165.2 


16.8 


226 


224.9 


22.2 


286 


284.6 


28.0 


47 


46.8 


04.6 


107 


106.5 


10.5 


167 


166.2 


16.4 


227 


225.9 


22.2 


287 


285.6 


28.1 


48 


47.8 


04.7 


108 


107.5 


10.6 


168 


167.2 


16.5 


228 


226.9 


22.8 


288 


286.6 


28.2 


40 


48.8 


04.8 


, 109 


108.5 


10.7 


169 


168.2 


16.6 


229 


227.9 


22.4 


289 


287.6 


28.8 


50 
61 


49.8 


04.9 


1 110 
111 


109.5 


10.8 


170 
171 


169.2 


16.7! 


280 
231 


228.9 


22.5 


290 
291 


288.6 


28.4 


50.8 


05.0 


110.5 


10.9 


170.2 


16.8: 


229.9 


22.6 


289.6 


28.6 


62 


51.7 


05.1 


112 


111.5 


11.0 


178 


171.2 


16.9 


282 


280.9 


22.7 


292 


290.6 


28.6 


53 


52.7 


05.2 


113 


112.5 


11.1 


173 


172.2 


I7.0I 


233 


281.9 


22.8 


298 


291.6 


28.7 


54 


53.7 


05.3 


114 


113.5 


11.2 


174 


178.2 


17.1 


284 


282.9 


22.9 


294 


292.6 


28.8 


55 


54.7 


95.4 


115 


114.4 


11.8 


175 


174.2 


17.2' 


235 


238.9 


28.0 


205 


208.6 


28.9 


56 


55.7 


05.5 


116 


115.4 


11.4 


176 


175.2 


17.8; 


236 


234.9 


23.1 


296 


204.6 


29.0 


57 


56.7 


05.6 


117 


116.4 


11.5 


177 


176.2 


17.4 


287 


235.9 


23.2 


297 


295.6 


29.1 


58 


57.7 


05.7 


118 


117.4>ll.6| 


178 


177.1 


17.4 


288 


236.9 


23.8 


298 


296.6 


29.2 


50 


58.7 


05.8 


: 110 


118.4 


11.7 


179 


178.1 


17.5 


289 


237.8 


23.4 


299 


297.6 


29.8 


60 
Hist 


59.7 


05.0 


i 120 

Dist 


110.4 


11.8 


180 
Diit 


179.1 


17.6 


240 
DiaJ 


388.8 


28.5 


300 
Dist 


208.6 


29.4 


Dep 


Lat. 


Dep. 


Lat. 


Dep. 


Ut. 


Dep. 


Lat. 


Dep 


Lat. 
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3 1 


Difference of Latitade and Departure for | Point | 


out 

1 


Lftt. 


Dep. 


Di«t 


Ut. 


Dep. 


Diet 
121 


Ut. 
119.7 


Dep. 


DUt 
181 


Ut. 


jDep. 


Diet 


Ut. 


Dep. 


01.0 


00.1 


61 


60.3 


09.0 


17.8 


179.0 


26.6 


841 


238.4 


85.4 


9 


02.0 


00.3 


62 


61.3 


09.1 


122 


120.7 


17.9 


182 


180.0 


26.7 


242 


289.4 


36.5 


9 


03.0 


00.4 


63 


62.3 


09.2 


183 


121.7 


18.1 


183 


181.0 


26.9 


243 


240.4 


36.7 


4 


04.0 


00.6 


64 


63.3 


09.4' 


184 


122.7 


18.2 


184 


182.0 


27.0 


244 


241.4 


35.8 


5 


04.« 


00.7 


66 


64.3 


09.6 


126 


123.7 


18.3 


186 


188.0 


27.2 


246 


243.4 


36.0 


6 


06.0 


00.9 


66 


66.3 


09.7 


126 


124.6 


18.5 


186 


184.0 


27.8 


246 


348.3 


36.1 


7 


06.9 


01.0 


67 


66.3 


09.8 


127 


126.6 


18.6 


187 


185.0 


27.4 


247 


244.3 


36.2 


8 


07.0 


01.2 


68 


67.3 


10.0 


128 


126.6 


18.8 


188 


186.0 


27.6 


248 


245.3 


36.4 


9 


08.9 


01.3 


69 


68.3 


10.1 


129 


127.6 


18.9 


180 


187.0 


27.7 


249 


246.8 


36.5 


10 


09.9 


01.6 


70 
71 


69.2 


10.3 
10.4 


180 
131 


128.6 
129.6 


19.1 
19.2 


190 
191 


187.9 


27.9 


250 


247.8 


36.7 
36.8 


11 


10.0 


01.6 


70.2 


188.t^ 


28.0 


351 


248.3 


12 


11.9 


01.8 


72 


71.2 


10.6 


132 


130.6 


19.4 


192 


180.9 


28.2 


262 


249.3 


37.0 


IS 


12.9 


01.9 


73 


72.2 


10.7 


133 


131.6 


19.5 


193 


190.9 


28.8 


253 


250.3 


37.1 


14 


13.9 


02.1 


74 


73.2 


10.9 


134 


132.6 


19.7 


194 


191.9 


28.6 


264 


251.3 


37.3 


16 


14.8 


02.2 


76 


74.2 


11.0 


136 


138.6 


19.8 


195 


198.9 


28.6 


265 


268.3 


87.4 


16 


16.8 


02.3 


76 


76.2 


11.2 


136 


134.6 


20.0 


196 


193.9 


28.8 


256 


253.2 


37.6 


17 


16.8 


02.6 


77 


76.2 


11.3 


137 


136.5 


20.1 


197 


194.9 


28.9 


257 


264.2 


37.7 


18 


17.8 


02.6 


78 


77.2 


11.4 


188 


180.6 


80.3 


198 


196.9 


29.1 


258 


256.2 


37.9 


19 


18.8 


02.8 


79 


78.1 


11.6 


139 


137.6 


80.4 


199 


196.8 


29.2 


859 


256.3 


38.0 


20 


19.8 


02.9 


80 


79.1 


11.7 


140 
141 


138.6 


80.5 


200 


197.8 


29.4 


860 
861 


257.2 


38.2 


21 


20.8 


08.1 


81 


80.1 


11.9 


189.6 


30.7 


201 


198.8 


29.6 


258.8 


38.3 


22 


21.8 


03.2 


82 


81.1 


12.0 


142 


140.6 


80.8 


202 


199.8 


29.6 


363 


259.2 


38.4 


23 


22.8 


03.4 


83 


82.1 


12.2 


148 


141.6 


81.0 


203 


800.8 


29.8 


863 


260.2 


38.6 


24 


83.7 


03.5 


84 


83.1 


12.3 


144 


142.4 


81.1 


204 


801.8 


29.9 


264 


261.1 


38.7 


25 


24.7 


03.7 


86 


84.1 


12.6 


146 


143.4 


81.3 


806 


808.8 


30.1 


265 


262.1 


38.9 


26 


26.7 


03.8 


86 


85. 1 


12.6 


146 


144.4 


81.4 


806 


808.8 


30.2! 


266 


263.1 


89.0 


27 


26.7 


04.0 


87 


86.1 


12.8 


147 


146.4 


21.6 


807 


204.8 


80.4! 


267 


264.1 


30.2 


28 


27.7 


04.1 


88 


87.1 


12.9 


148 


146.4 


21.7 


808 


205.8 


30.6 


268 


265.1 


89.3 


29 


28.7 


04.3 


89 


88.0 


13.1 


149 


147.4 


21.9 


809 


206.7 


30.7 


369 


266.1 


39.5 


SO 


29.7 


04.4 


90 


89.0 


13.2 


160 
161 


148.4 


22.0 


810 


207.7 


30.8 


270 
271 


267.1 


39.6 


SI 


30.7 


04.6 


91 


90.0 


13.4 


149.4 


28.2 


211 


208.7 


81.0 


368.1 


30.8 


32 


31.7 


04.7 


92 


91.0 


13.6 


162 


160.4 


88.8 


212 


209.7 


81.1 


272 


369.1 


30.9 


^ 


32.6 


04.8 


98 


92.0 


13.7 


163 


161.8 


88.5 


213 


210.7 


81.3 


373 


270.0 


40.1 


34 


33.6 


06.0 


94 


93.0 


13.8 


164 


152.8 


88.6 


214 


211.7 


31.4 


874 


271.0 


40.2 


36 


34.6 


06.1 


95 


94.0 


13.9 


165 


168.3 


88.7 


215 


212.7 


81.6 


375 


272.0 


40.4 


36 


36.6 


06.3 


96 


95.0 


14.1 


166 


164.3 


88.9 


216 


218.7 


81.7 


376 


273.0 


40.5 


37 


36.6 


06.4 


97 


96.0 


14.2 


167 


156.3 


83.0 


217 


214.7 


81.8 


277 


274.0 


40.6 


38 


37.6 


06.6 


98 


96.9 


14.4 


168 


166.3 


83.2 


218 


216.6 


38.0 


278 


275.0 


40.8 


39 


38.6 


06.7 


99 


97.9 


14.5 


159 


167.3 


23.3 


219 


216.6 


88.1 


279 


276.0 


40.0 


40 
41 


39.6 


06.9 


100 


98.9 


14.7 


160 
161 


158.3 


23.5 


280 


217.6 


38.3 


280 
281 


277.0 


41.1 


40.6 


06.0 


101 


99.9 


14.8 


159.8 


23.6 


281 


218.6 


38.4 


278.0 


41.2 


42 


41.6 


06.2 


108 


100.9 


16.0 


162 


160.3 


23.8 


382 


219.6 


38.6 


282 


279.0 


41.4 


43 


42.6 


06.3 


103 


101.9 


16.1 


163 


161.2 


23.9 


883 


220.6 


88.7 


283 


279.9 


41.5 


44 


43.6 


06.6 


104 


102.9 


16.3 


164 


162.2 


24.1 


884 


221.6 


38.9 


284 


280.9 


41.7 


46 


44.5 


06.6 


106 


103.9 


16.4 


165 


168.2 


24.2 


225 


222.6 


33.0 


385 


281.9 


41.8 


46 


46.6 


06.8 


106 


104.9 


16.6 


166 


164.2 


24.4 


OCMI 

jSZD 


223.6 


33.2 


286 


282.9 


42.0 


47 


46.6 


06.9 


167 


106.8 


16.7, 


167 


166.2 


24.5 


287 


224.6 


33.3 


287 


288.9 


42.1 


48 


47.5 


07.0 


108 


106.8 


16.9 


168 


166.2 


24.7 


228 


286.5 


33.5 


288 


284.9 


4848 


49 


48.6 


07.2 


109 


107.8 


16.0 


169 


167.2 


84.8 


229 


286.5 


33.6 


289 


285.9 


48.4 


60 
51 


40.6 


07.3 


110 
111 


108.8 


16.1 


170 


168.2 


84.9 


230 
221 


227.5 


33.8 


290 
291 


286.9 


48.6 


50.6 


07.6 


109.8 


16.8; 


171 


169.2 


26.1 


228.6 


33.9 


287.9 


48.7 


62 


61.4 


07.6 


118 


110.8 


16.4 


172 


170.1 


26.2 


282 


229.5 


34.0 


892 


288.8 


48.0 


63 


62.4 


07.8 


113 


111.8 


16.6 


173 


171.1 


25.4 


233 


230.5 


34.2 


293 


289.8 


43.0 


64 


63.4 


07.0 


114 


112.8 


16.7J 


174 


173.1 


25.5 


284 


231.6 


34.3 


894 


290.8 


43.1 


56 


54.4 


08.1 


116 


113.9 


16.0 


176 


178.1 


26.7 


235 


232.5 


34.6 


805 


291.8 


43.3 


6ti 


66.4 


08.2 


116 


114.7 


17.0, 


176 


174.1 


25.8 


236 


283.4 


34.6 


296 


292.8 


43.4 


67 


66.4 


08.4 


117 


116.7 


17.2 


177 


175.1 


86.0 


237 


234.4 


84.8 


297 


298.8 


43.6 


58 


57.4 


08.6 


118 


116.7 


17.3, 


178 


176.1 


86.1 


238 


235.4 


34.9 


298 


294.8 


48.7 


59 


58.4 


08.7 


119 


117.7 


17.5; 


179 


177.1 


86.8 


239 


236.4 


36.1 


299 


295.8 


48.0 


60 
Diflt 


59.4 


08.8 


120 


118.7 


17.6 


180 
DiBtl 


178.1 


86.4 


240 
Diet 


237.4 


36.8 


300 


296.8 


44.0 


Dep. 


Laul 


Ditt 


Dep. 


Let. 


Dep. 


Ut, 


Dep. 


Ut. 1 


Diet 


Dep. 


Ut. J 


For 1\ Points. 1 



4 




TABLE L 






Difference of Latitude and Deparinre for 1 Point 1 


Dist 


Ut. 


Dep. 


Di8t 
61 


Ut. 


Dep. 


Dist 

121 


Ut. 

• 


Dep. 


Dist 

181 


Ut. 


Dep. 


Ditt 
241 


Ut. 


Dep. 


1 


01.0 


0J.2 


69.8 


11.9 


118.7 


23.6 


177.6 


85.3 


886.4 


47.0 


2 


02.0 


00.4 


62 


60.8 


12.1 


122 


119.7 


23.8 


188 


178.5 


35.6 


848837.4 


47.8 


s 


02.9 


00.6 


63 


61.8 


12.3 


123 


120.6 


24.0 


183 


179.6 


35.7 


843 


838.8 


47.4 


4 


03.9 


00.8 


64 


62.8 


12.5 


124 


121.6 


24.2 


184 


180.6 


35.9 


844 


289.3 


47.6 


5 


04.9 


01.0 


65 


63.8 


12.7 


125 


122.6 


24.4 


185 


181.5 


36.1 


845 


240.3 


47.8 


6 


06.9 


01.2 


66 


64.7 


12.9 


126 


123.6 


24.6 


186 


182.4 


86.3 


846 


241.8 


48.0 


7 


06.9 


01.4 


67 


65.7 


13.1 


127 


124.6 


24.8 


187 


183.4 


36.5 


847 


242.3 


48.8 


8 


07.8 


01.0 


68 


66.7 


13.3 


128 


125.6 


25.0 


188 


184.4 


36.7 


248 


243.2 


48.4 





08.8 


01.8 


69 


67.7 


13.5 


129 


126.5 


25.2 


189 


185.4 


36.9 


249 


244.2 


48.6 


10 


09.8 


02.0 


70 
71 


68.7 


13.7 


130 
131 


127.5 


25.4 


190 
191 


186.4 


37.1 


250 
241 


246.2 


48.8 


11 


10.8 


02.1 


60.6 


13.9 


128.5 


25.6 


187.3 


37.3 


246.2 


49.0 


12 


11.8 


02.3 


72 


70.6 


14.0 


132 


129.5 


25.8 


192 


188.3 


37.5 


262 


847.2 


49.8 


13 


12.8 


02.5 


78 


71.6 


14.2 


133 


130.5 


26.0 


193 


189.3 


37.7 


263 


248.1 


49.4 


14 


13.7 


02.7 


74 


72.6 


14.4 


134 


131.4 


26.1 


194 


190.3 


87.8 


254 


249.1 


40.6 


15 


14.7 


02.9 


75 


73.6 


14.6 


135 


132.4 


26.3 


195 


191.3 


88.0 


265 260.1 


49.7 


16 


15.7 


03.1 


76 


74.6 


14.8 


136 


183.4 


26.6 


196 


192.2 


88.2 


266 


261.1 


49.9 


17 


16.7 


03.3 


77 


75.6 


15.0 


187 


184.4 


26.7 


197 


193.2 


88.4 


267 


252.1 


50.1 


18 


17.7 


03.5 


78 


76.6 


15.2 


138 


135.4 


26.9 


198 


194.2 


38.6 


268 


263.0 


50.3 


19 


18.6 


03.7 


79 


77.5 


16.4 


139 


136.3 


27.1 


199 


195.2 


38.8 


269254.0 


50.6 


20 
21 


10.6 03.9 


80 
81 


78.6 


15.6 


140 
141 


137.8 


27.3 


200 
201 


196.8 


39.0 


260 
261 


255.0 


50.7 


20.6 


04.1 


79.4 


15.8 


138.8 


27.6 


197.1 


89.2 


256.0 


60.9 


22 


21.6 


04.3 


82 


80.4 


16.0 


142 


139.3 


27.7 


802 


198.1 


89.4 


262 


267.0 


51.1 


23 


22.6 


04.5 


83 


81.4 


16.2 


143 


140.3 


87.9 


203 


199.1 


39.6 


263 


258.0 


51.3 


24 


88.6 


04.7 


84 


82.4 


16.4 


144 


141.2 


28.1 


804 


200.1 


39.8 


264 


258.9 


51.5 


26 


24.6 


04.9 


85 


83.4 


16.6 


145 


142.2 


28.3 


205 


201.1 


40.0 


265 


259.9 


61.7 


26 


26.5 


06.1 


86 


84.4 


10.8 


146 


143.2 


28.6 


206 


202.0 


40.2* 


266|260.9 


51.9 


27 


26.5 


05.3 


87 


85.3 


17.0 


147 


144.2 


28.7 


207 


203.0 


40.4 


267 


261.9 


52.1 


28 


37.6 


05.5 


88 


86.3 


17.2 


148 


145.2 


28.9 


208 


204.0 


40.6 


268 


262.9 


52.3 


29 


28.4 


05.7 


89 


87.3 


17.4 


149 


146.1 


29.1 


200 


205.0 


40. 8| 


269 


263.8 


62.5 


80 
81 


29.4 


05.9 


90 
91 


88.3 


17.6 


150 
151 


147.1 


29.3 


210 
211 


206.0 


41. o; 


270 
271 


264.8 


62.7 


30.4 


06.0 


89.2 


17.8 


148.1 


29.5 


207.9 


41.2 


265.8 


52.9 


82 


31.4 


06.2 


92 


90.2 


18.0 


152 


149.1 


29.7 


212 


207.9 


41.4 


272 


266.8 


63.1 


88 


32.4 


06.4 


93 


91.2 


18.1 


153 


150.1 


29.9 


213 


208.9 


41.6 


273 


267.8 


63.3 


34 


33.8 


06.6 


94 


92.2 


18.3 


154 


151.0 


30.0 


214 


209.9 


41.8 


274 


268.7 


53.5 


36 


34.3 


06.8 


95 


93.2 


18.6 


155 


152.0 


30.2 


215 


210.9 


41.9 


275 


269.7 


53.6 


36 


35.8 


07.0 


96 


94.2 


18.7 


156 


153.0 


30.4 


216 


211.9 


42.1 


276 


270.7 


53.8 


87 


36.8 


07.2 


97 


95.1 


18.9 


157 


154.0 


30.6 


217 


212.8 


48.3; 


277 


271.7 


54.0 


88 


87.3 


07.4 


98 


96.1 


19.1 


168 


165.0 


30.8 


218 


213.8 


48.5, 


278 


272.7 


54.8 


39 


38.3 


07.6 


99 


97.1 


19.3 


159 


156.9 


31.0 


219 


214.8 


48. 7i 


279 


273.6 


54.4 


40 


39.2 


07.8 


100 


98.1 


19.6 


160 


166.9 


31.2 


280 
881 


215.8 


42.9 


280 
281 


274.6 


64.6 


41 


40.2 


08.0 


101 


99.1 


19.7 


161 


157.9 


81.4 


216.8 


48.1 


275.6 


64.8 


48 


41.8 


08.2 


102 


100.0 


19.9 


162 


168.9 


31.6 


888 


217.7 


43.3 


282 


276.6 


66.0 


48 


48.8 


08.4 


103 


101.0 


20.1 


163 


159.9 


31.8 


223, 


218.7 


48.6 


288 


277.6 


65.8 


44 


43.2 


08.6 


104 


102.0 


20.3 


164 


160.9 


38.0 


224 


219.7 


43.7 


284 


278.6 


66.4 


46 


44.1 


08.8 


105 


103.0 


20.5 


ia5 


161.8 


82.8 


225 


280.7 


43.9 


286 


279.6 


65.6 


46 


46.1 


09.0 


106 


104.0 


20.7 


166 


162.8 


38.4 


226 


881.7 


44.1 


286 


280.5 


65.8 


47 


46.1 


09.2 


107 


104.9 


80.9 


167 


163.8 


38.6 


227 


888.6 


44.3 


287 


281.6 


56.0 


48 


47.1 


09.4 


108 


105.9 


21.1 


168 


164.8 


88.8 


288 


883.6 


44.5 


288 


282.5 


66.8 


49 


48.1 


09.6 


109 


106.9 


21.8 


169 


165.8 


33.0 


289 


824.6 


44.7 


289 


283.6 


66.4 


60 


49.0 


09.8 


110 
111 


107.9 


21.5 


170 


166.7 


33.8 


230 
231 


285.6 


44.9 


290 
291 


284.4 


56.6 


61 


60.0 


10.0 


108.9 


21.7 


171 


167.7 


83.4 


226.6 


45.1 


285.4 


56.8 


68 


51.0 


10.1 


112109.9 


21.9 


172 


168.7 


33.6 


232 


227.5 


45.3 


292 


286.4 


57.0 


63 


62.0 


10.8 


113|110.8 


22.0 


173 


169.7 


33.8 


833 


228.6 


46.5 


293 


287.4 


57.8 


64 


63.0 


10.5 


114 


111.8 


22.2 


174 


170.7 


84.0 


234 


229.5 


45.7 


294 


288.4 


67.4 


66 


63.9 


10.7 


115 


112.8 


22.4 


175 


171.6 


34.1 


236 


230.6 


46.9 


296 


289.8 


67.6 


66 


54.9 


10.0 


116 


113.8 


22.6 


176 


172.6 


34.8 


286 


231.6 


46.0 


296 


290.8 


67.7 


67 


56.9 


11.1 


117 


114.8 


22.8 


177 


173.6 


84.6 


237 


282.6 


46.2 


297 


291.3 


67.9 


68 


66.9 


11.3 


118 


116.7 


23.0 


178 


174.6 


84.7 


288 


833.4 


46.4 


296 


292.3 


68.1 


60 


67.0 


11.6 


119 


116.7 


23.8 


179 


176.6 


34.9 


839 


834.4 


46.6 


899 


293.3 


68.8 


60 


68.8 


11.7 


120 
Dist 


117.7 


23.4 


180 
DUt 


176.6 


35.1 


840886.4 


46.8 


800 


294.8 


68.6 


Ditt 


iDep- 


LaU 


Dep. 


Ut 


Dep. 


Ut. 


Diit Dep. 


Ut. 


Ditt 


Dep. 


Ut.. 


• 






t 


For? 


Points. 1 







TABLE I. 5 1 


Difference of Latitade and Departure for H Point. 1 


Diat 


Ltt. 


Dep. 


Diftt 
61 


L«t. 


l>ep. 


Dim 

121 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Diat 
241 


Lat. 

233.8 


Dep. 


1 


01.0 


00.2 


69.2 


14.8 


117.4 


29.4 


181 


175.6 


44.0 


68.6 


s 


01.0 


00.6 


62 


60.1 


16.1 


122 


118.4 


29.6 


182 


176.6 


44.2 


242 


284.8 


68.8 


9 


02.9 


00.7 


63 


61.1 


16.3 


123 


119.3 


29.9 


183 


177.6 


44.6 


243 


235.7 


60.0 


4 


03.0 


01.0 


64 


62.1 


16.6 


124 


120.3 


30.1 


184 


178.5 


44.7 


244 


236.7 


50.3 


5 


04.9 


01.2 


65 


63.1 


16.8 


125 


121.8 


30.4 


186 


179.5 


45.0 


245 


237.7 


60.6 


6 


06.8 


01.6 


66 


64.0 


16.0 


126 


122.2 


80.6 


186 


180.4 


45.2 


246 


238.6 


60.8 


7 


06.8 


01.7 


67 


65.0 


16.3 


127 


123.2 


30.9 


187 


181.4 


45.4 


247 


289.6 


60.0 


8 


07.8 


01.9 


68 


66.0 


16.5 


128 


124.2 


81.1 


188 


182.4 


45.7 


248 


240.6 


60.3 


9 


08.7 


02.2 


69 


66.9 


16.8 


129 


125.1 


31.3 


189 


183.3 


45.9 


249 


241.6 


60.6 


10 
11 


09.7 


02.4 


70 
71 


67.9 


17.0 


130 


126.1 


31.6 


190 
101 


184.3 


46.2 


250 


242.6 


60.8 
61.0 


10.7 


02.7 


68.9 


17.3 


131 


127.1 


81.8 


185.3 


46.4 


251 


243.6 


12 


11.6 


02.0 


72 


69.9 


17.5 


132 


128.1 


82.1 


192 


186.2 


46.7 


252 


244.6 


61.2 


18 


12.6 


03.2 


73 


70.8 


17.7 


133 


129.0 


32.8 


193 


187.2 


46.9 


253 


245.4 


61.5 


14 


13.6 


03.4 


74 


71.8 


18.0 


134 


130.0 


32.6 


194 


188.2 


47.1 


254 


246.4 


61.7 


15 


14.6 


03.6 


76 


72.8 


18.2 


135 


131.0 


32.8 


185 


189.2 


47.4 


255 


247.4 


62.0 


16 


15.6 


03.9 


76 


73.7 


18.5 


186 


131.0 


83.1 


196 


190.1 


47.6 


266Q48.3 


62.2 


17 


16.6 


04.1 


77 


74.7 


18.7 


137 


132.9 


33.3 


197 


191.1 


47.9 


267 


249.8 


62.5 


18 


17.5 


04.4 


78 


75.7 


19.0 


188 


133.9 


33.5 


198 


102.1 


48.1 


258 


260.8 


62.7 


19 


18.4 


04.6 


79 


76.6 


19.2 


ISO 


134.8 


33.8 


199 


193.0 


48.4 


259 


261.9 


62.9 


20 
21 


19.4 


04.9 


80 
81 


77.6 


19.4 


140 
141 


135.8 


34.0 


200 


194.0 


48.6 


260 


262.2 


62.2 


20.4 


05.1 


78.6 


19.7 


136.8 


34.8 


201 


195.0 


48.8 


261 


258.2 


68.4 


22 


21.3 


06.4 


82 


70.6 


19.9 


142 


137.8 


84.5 


202 


196.0 


49.1 


262 


254.2 


63.7 


23 


22.3 


05.6 


.83 


80.5 


20.2 


143 


138.7 


84.8 


208 


196.9 


49.3 


263 


256.1 


63.9 


24 


23.3 


05.8 


84 


81.5 


20.4 


144 


189.7 


85.0 


204 


197.9 


49.6 


264 


256.1 


64.2 


25 


24.3 


06.1 


85 


82.5 


20.7 


146 


140.7 


35.2 


205 


198.9 


49.8 


266 


257.1 


64.4 


26 


25.2 


06.3 


86 


83.4 


20.0 


146 


141.6 


36.5 


206 


199.8 


60.1 


266 


268.0 


64.6 


27 


26.2 


06.6 


87 


84.4 


21.1 


147 


142.6 


35.7 


207 


200.8 


60.3 


267 


250.0 


64.9 


28 


27.2 


06.8 


88 


85.4 


21.4 


148 


143.6 


86.0 


908 


201.8 


60.5 


268 


260.0 


65.1 


29 


28.1 


07.1 


89 


86.3 


21.6 


149 


144.5 


86.2 


209 


202.7 


50.8 


269 


261.0 


65.4 


SO 


29.1 


07.3 


90 
91 


87.8 


21.9 


150 
151 


145.5 


36.5 


210 
211 


203.7 


61.0 


270 


261.9 


65.6 
65.9 


81 


30.1 


07.6 


88.3 


22.1 


146.6 


36.7 


204.7 


61.3 


271 


262.9 


82 


31.0 


07.8 


92 


80.3 


22.4 


152 


147.4 


86.9 


212 


205.7 


61.6 


272 


263.9 


66.1 


38 


32.0 


08.0 


93 


90.2 


.22.6 


153 


148.4 


37.2 


213 


206.6 


51.8 


273 


264.8 


66.8 


34 


83.0 


08.3 


04 


91.2 


22.8 


164 


149.4 


37.4 


214 


207.6 


62.0 


274 


265.8 


66.6 


35 


34.0 


08.5 


95 


92.2 


23.1 


166 


160.4 


87.7 


215 


208.6 


62.2 


275 


3BDO.a 


66.8 


36 


34.9 


08.8 


96 


98.1 


23.8 


156 


161.8 


87.9 


216 


200.6 


62.6 


276 


267.7 


67.1 


87 


35.9 


09.0 


97 


04.1 


28.6 


157 


162.3 


38.2 


217 


210.6 


62.7 


277 


268.7 


67.3 


38 


36.9 


09.2 


98 


95.1 


23.8 


158 


153.8 


38.4 


218 


211.6 


68.0 


278 


260.7 


67.6 


89 


37.8 


09.5 


99 


96.0 


24.1 


160 


154.2 


38.6 


219 


212.6 


63.2 


270 


270.7 


67.8 


40 
41 


38.8 


09.6 


100 
101 


97.0 
98.0 


24.3 


160 


156.2 


38.9 


220 


218.4 


68.6 


280 


271.6 


68.0 


39.8 


10.0 


24.6 


161 


156.2 


39.1 


221 


214.4 


68.7 


281 


272.6 


68.3 


42 


40.7 


10.2 


102 


99.0 


24.8 


162 


157.2 


39.4 


222 


216.4 


68.9 


282 


278.6 


68.6 


43 


41.7 


10.6 


103 


99.9 


26.0 


163 


168.1 


39.6 


223 


216.8 


64.2 


283 


274.6 


68.8 


44 


42.7 


10.7 


104 


100.9 


25.3 


164 


159.1 


39.9 


224 


217.8 


64.4 


284 


276.5 


69.0 


45 


43.7 


10.9 


106 


101.9 


25.5 


165 


160.1 


40.1 


226 


218.3 


64.7 


285 


276.6 


69.3 


46 


44.6 


11.2 


106 


102.8 


25.8 


166 


161.0 


40.3 


226 


219.2 


64.9 


286 


277.4 


69.5 


47 


46.6 


11.4 


107 


103.8 


26.0 


167 


162.0 


40.6 


227 


220.2 


66.2 


287 


278.4 


69.7 


48 


46.6 


11.7 


108 


104.8 


26.2 


168 


163.0 


40.8 


228 


221.2 


66.4 


288 


270.4 


70.0 


40 


47.5 


11.9 


100 


105.7 


26.6 


169 


163.9 


41.1 


220 


222.2 


65.6 


289 


280.4 


70.2 


50 
61 


48.5 


12.2 


110 
111 


106.7 


26.7 


170 
171 


164.0 


41.8 


230 


223.1 


65.9 


290 


281.8 


70.6 


49.5 


12.4 


107.7 


27.0 


165.9 


41.6 


231 


224.1 


66.1 


291 


282.8 


70.7 


52 


50.4 


12.6 


112 


108.7 


27.2 


172 


166.9 


41.8 


282 


225.1 


56.4 


292 


283.3 


71.0 


53 


61.4 


12.9 


118 


109.6 


27.5 


178 


167.8 


42.0 


233 


226.0 


66.6 


293 


284.2 


71.2 


64 


52.4 


13.1 


114 


110.6 


27.7 


174 


168.8 


42.8 


234 


227.0 


66.9 


294 


285.2 


71.4 


65 


53.4 


13.4 


115 


iir.6 


27.9 


175 


160.8 


42.6 


235 


228.0 


67.1 


296 


286.2 


71.7 


56 


64.3 


18.6 


116 


112.5 


28.2 


176 


170.7 


42.8 


286 


228.9 


67.8 


296 


287.1 


71.0 


57 


55.3 


13.9 


117 


113.6 


28.4 


177 


171.7 


43.0 


237 


229.9 


67.6 


297 


288.1 


72.2 


68 


66.3 


14.1 


118 


114.6 


28.7 


178 


172.7 


48.3 


238 


230.9 


57.8 


298 


280.1 


72.4 


59 


57.2 


14.8 


119 


115.4 


28.9 


170 


173.6 


43.5 


239 


231.8 


68.1 


299 


290.1 


72.7 


60 
DUt 


58.2 


14.6 


220 

DlBt 


116.4 


29.2 


180 


174.6 


43.7 


240 


232.8 


58.3 


800 


201.0 


72.9 


Dep. 


Lat. 


Dep. 


Lat. 


Dist 


Dep. 


Ut. 


Diat 


Dep. 


Lat 


Diat 


Dep. 


Lat. 








For 6| Points. 1 



6 



TABLE L 
Difference of Latitade and Departure for 1§ Point 



mm 


IM. 


Dep. 


Diet 


Let. 


Dep. 


Diet 


Let. 


Dep. 


Diet 


Let. 


Dep. 


Diet 


Let. 


Dep. 


1 


01.0 


00.8 


61 


68.4 


17.7 


121 


L16.8 


86.1 


181] 


173.2" 


62.5 


241 


230.6 


70.0 


2 


01.9 


00.6 


68 


69.8 


18 :o 


1221 


L16.8 


86.4 


182 


174.2 


62.8 


242 


281.6 


70.8 


3 


02.9 


00.9 


68 


60.8 


18.8 


128 


117.7 


86.7 


1881 


L76.1 


68.1 


248 


282.6 


70.6 


4 


08.8 


01.2 


64 


61.2 


18.6 


124 


118.7 


86.0 


1841 


176.1 


63.4 


244 233.61 


70.8 


6 


04.8 


01.6 


66 


62.2 


18.9 


126 


119.6 


80.3 


186 


177.0 


68.7 


246 


834.6 


71.1 





06.7 


01.7 


66 


63.2 


19.8 


126 


120.6 


36.6 


186178.0 


64.0 


246236.4 


71.4 


7 


06.7 


02.0 


67 


64.1 


19:6 


127 


121.6 


86.9 


187 179.0 


64.3 


247 


S86.4 


71.7 


8 


07.7 


02.8 


68 


66.1 


19.7 


128 


122.6 


87.2 


188 


179.9 


64.6 


248237.81 


72.0 





08.6 


02.6 


69 


66.0 


20.0 


129 


123.5 


37.6 


189180.91 


64.9 


249 


238.8 


72.8 


10 


09.6 


01.9 


70 


67.0 


20.8 


180 
181 


124.4 


37.7 


190 
191 


181.8 


65.2 


250 
251 


289.2 


72.6 


11 


10.6 


03.2 


71 


67.9 


20.6 


125.4 


88.0 


182.8 


65.4 


240.2 


72.9 


12 


11.6 


08.6 


72 


68.9 


20.9 


132 


126.3 


38.3 


192183.71 


66.7 


252 


241.2 


73.2 


18 


12.4 


08.8 


78 


69.9 


21.2 


133 


127.8 


38.6 


193 


184.7 


66.0 


253 


242.1 


78.4 


14 


18.4 


04.1 


74 


70.8 


21.6 


184 


128.2 


88.9 


104 


186.7 


50.3 


264 


243.1 


73.7 


16 


14.4 


04.4 


75 


71.8 


21.8 


186 


120.2 


89.2 


196 


186.6 


56.6 


256 


244.0 


74.0 


16 


16.8 


04.6 


76 


72.7 


82.1 


186 


130.1 


39.6 


196187.6 


56.9 


266 


246.0 


74.3 


17 


16.8 


04.9 


77 


73.7 


22.4 


187 


131.1 


39.8 


197 


188.6 


67.2 


267 


246.9 


74.6 


18 


17.2 


06.2 


78 


74.6 


22.6 


188 


182.1 


40.1 


198 


189.5 


57.6 


268 


246.9 


74.9 


19 


18.2 


06.6 


79 


76.6 


82.9 


139 


183.0 


40.4 


199 


190.4 


67.8 


269 


247.9 


75.2 


•20 
21 


19.1 


06.8 


80 


76.6 


28.2 


140 
141 


134.0 


40.6 


200 
201 


191.4 


68.1 


260 
261 


248.8 


76.6 


20.1 


06.1 


81 


77.6 


23.6 


134.9 


40.9 


192.3 


68.4 


249.8 


76.8 


22 


21.1 


06.4 


82 


78.6 


28.8 


142 


135.9 


41.2 


202 


198.8 


68.6 


268 


260.7 


76.1 


28 


22.0 


06.7 


88 


79.4 


24.1 


143 


136.8 


41.5 


203 


194.3 


68.9 


263 


251.7 


76.3 


24 


28.0 


07.0 


84 


80.4 


24.4 


144 


137.8 


41.8 


204 


196.2 


69.2 


264 


252.6 


76.6 


26 


28.9 


07.8 


86 


81.8 


24.7 


146 


138.8 


42.1 


206 


196.2 


59.6 


265 


263.6 


76.9 


26 


24.9 


07.6 


86 


82.8 


26.0 


146 


189.7 


42.4 


206 


197.1 


69.8 


266 


264.6 


77.2 


27 


26.8 


07.8 


87 


83.8 


26.8 


147 


140.7 


42.7 


207 


198.1 


60.1 


267 


265.6 


77.5 


28 


26.8 


08.1 


88 


84.2 


26.6 


148 


141.6 


43.0 


208 


199.0 


60.4 


268 


866.6 


77.8 


29 


27.8 


08.4 


89 


86.2 


26.8 


149 


142.6 


43.3 


209 


200.0 


60.7 


269 


267.4 


78.1 


SO 


28.7 


08.7 
09.0 


90 


86.1 


26.1 


160 


148.6 


48.5 


210 


201.0 


61.0 


270 
271 


268.4 


78.4 


81 


29.7 


91 


87.1 


26.4 


151 


144.6 


43.8 


211 


201.0 


61.3 


269.3 


78.7 


82 


80.6 


09.8 


92 


8R.0 


26.7 


162 


146.6 


44.1 


212 


202.9 


61.5 


272 


260.3 


79.0 


88 


81.6 


00.6 


98 


89.0 


27.0 


163 


146.4 


44.4 


213 


203.8 


61.8 


273 


261.2 


79.3 


84 


82.6 


09.9 


94 


90.0 


27.8 


154 


147.4 


44.7 


214 


204.8 


62.1 


274 


262.2 


79.6 


86 


88.6 


10.2 


96 


90.9 


27.6 


166 


148.3 


45.0 


215 


206.7 


62.4 


275 


368.2 


79.8 


86 


84.5 


10.6 


96 


91.9 


27.9 


166 


149.3 


46.3 


216 


206.7 


62.7 


276 


264.1 


80.1 


37 


86.4 


10.7 


97 


92.8 


28.2 


167 


160.2 


45.6 


217 


207.7 


63.0 


277 


265.1 


80.4 


88 


86.4 


11.0 


98 


98.8 


28.5 


168 


161.2 


46.9 


218 


208.6 


63.2 


278 


266.0 


80.7 


SO 


87.8 


11.8 


09 


94.7 


28.7 


169 


162.2 


46.2 


219 


209.6 


68.6 


279 


267.0 


81.0 


?40 


88.S 


11.6 


100 


96.7 


29.0 


160 
161 


168.1 


46.4 


220 


210.6 


68.9 


280 
281 


267.9 


81.3 


41 


89.2 


11.9 


101 


96.7 


29.3 


154.1 


46.7 


221 


211.5 


64.2 


288.9 


81.6 


42 


40.2 


12.2 


102 


97.6 


29.6 


162 


166.0 


47.0 


222 


212.4 


64.4 


282 


260.9 


81.9 


48 


41.2 


12.6 


108 


98.6 


29.9 


163 


166.0 


47.8 


223 


213.4 


64.7 


288 


270.8 


88.2 


44 


42.1 


12.8 


104 


99.6 


80.2 


164 


166.9 


47.6 


224 


214.4 


65.0 


284 


271.8 


82.4 


46 


48.1 


18.1 


106 


100.6 


80.6 


166 


167.9 


47.9 


225 


215.3 


65.8 


286 


272.7 


82.7 


46 


44.0 


18.4 


106 


101.4 


30.8 


166 


168.9 


48.2 


226 


216.3 


65.6 


286 


273.7 


83.0 


4T 


46.0 


18.6 


107 


102.4 


31.1 


167 


169.8 


48.6 


227 


217.2 


65.9 


287 


274.6 


83.3 


48 


46.9 


18.9 


108 


108.4 


81.4 


168 


160.8 


48.8 


228 


218.2 


66.2 


288 


275.6 


83.6 


49 


46.9 


14.8 


109 


104.3 


81.6 


169 


161.7 


49.1 


229 


219.1 


66.6 


289 


276.6 


83.9 


60 
61 


47.9 


14.6 


110 


106.3 


81.9 


170 


162.7 


49.4 


230 
231 


220.1 


66.8 


290 
291 


277.6 


84.2 


48.8 


14.8 


111 


106.2 


82.2 


171 


163.6 


49.6 


221.1 


67.1 


278.6 


84.5 


62 


49.8 


16.1 


118 


107.2 


32.6 


172 


164.6 


49.9 


232 


222.0 


67.3 


292 


279.4 


84.8 


68 


(Ml. 7 


16.4 


118 


108.1 


32.8 


178 


165.6 


50.2 


233 


223.0 


67.6 


293 


280.4 


86.0 


64 


61.7 


16.7 


114 


109.1 


83.1 


174 


166.6 


«0.5 


234 


223.9 


67,9 


294 


281.3 


86.8 


66 


62.6 


16.0 


115 


110.1 


33.4 


175 


167.5 


60.8 


236 


224.9 


68.2 


296 


282.8 


86.6 


66 


68.6 


16.8 


116 


111.6 


33.7 


176 


168.4 


61.1 


236 


225.8 


68.6 


296 


283.8 


86.9 


67 


64.6 


16.6 


117 


112.6 


34.0 


177 


169.4 


61.4 


237 


226.8 


68.8 


297 


284.8 


86.2 


68 


65.6 


16.8 


llfl 


112.6 


34.8 


178 


170.8 


61.7 


288 


227.8 


69.1 


298 


286.2 


86.6 


6g 


66.6 


17.1 


m 


118.6 


34.6 


176 


171.8 


62.0 


236 


228.7 


69.4 


HW 


286.1 


86.8 


60 


67.4 


17.4 


126 


114.fi 


34.8 


186 


172.8 


62.3 


246 


229.7 


69.7 


806 
Diet 


287.1 


87.1 


Dift 


Dep. 


Let. 


Dkt 


Dep. 


Let 


Diet 


Dep. 1 Let. 


Diet 


Dep. 


1 Ut. 


Dep. 


Let. 
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For 64 Points. 













TABLE L 






7l 


Difference of Latitude and 


Departure for 


1| Point. 1 


Dist 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 
20.6 


Dist Lat. 


Dep. 


DUt 
181 


Lat. 


Dep. 


Dist 
241 


Lat. 


Dep. 


1 


00.9 


00.3 


61 


57.4 


121 113.9 


40.8 


170.4 


61.0 


226.9 


81.2 


2 01.9 


00.7 


62 


68.4' 20.9 


122114.9 


41.11 


182 


171, 


4 


61.3 


242 


227.9 


81.5 


S 02.8 


01.0 


63 


69.3! 21.2 


123115.8 


41.4 


183 


172. 


3 


61.7 


243 


228.8 


81.9 


4' 03.8 


01.4 


64 


60.3 


21.6 


124116.8 


41.8 


184 


173, 


2 


62.0 


244 


229.7 


82.2 


si 04.7 


01.7 


65 


61.2 


21.9 


125 117.7 


42.1 


185 


174. 


2 


62.3 


245 


230.7 


82.5 


6 


05.7 


02.0 


66 


62.1 


22.2 


126118.6 


42.6 


186 


175. 


1 


62.7 


246 


231.6 


82.9 


7 


06.6 


02.4 


67 


63.1 


22.6 


127119.6 


42.8 


187 


176. 


1 


63.0 


247 


232.6 


83.2 


8 


07.5 


02.7 


68 


64.0 


22.9 


128120.5 


43.1 


188 


177. 





68.3 


248 


233.5 


83.6 





08.5 


03.0 


69 


65.0 


23.3 


129121.5 


43.5 


189 


177. 


9 


63.7 


249 


234.4 


83.9 


10 


00.4 


03.4 


70 
71 


65.9 


23.6 


130 
131 


122.4 


43.8 


190 

191 


178, 


9 


64.0 


250 
251 


235.4 


84.2 


11 


10.4 


03.7 


66.9 


23.9 


123.3 


44.1 


179. 


8 


64.4 


236.8 


84.6 


12 


11.3 


04.0 


72 


67.8 


24.3 


132124.3 


44.5 


192 


180. 


.8 


64.7 


262 


237.3 


84.9 


13 


12.2 


04.4 


73 


68.7 


24.6 


133125.2 


44.8 


193 


181. 


7 


65.0 


263 


238.2 


86.2 


14 


13.2 


04.7 


74 


69.7 


24.9 


134126.2 


45.1 


194 


182. 


.7 


65.4 


264 


239.1 


86.6 


15 


14.1 


05.1 


76 


70.6 


25.3 


135;i27.1 


45.5 


195 


183, 


6 


65.7 


255 


240.1 


85.9 


16 


15.1 


05.4 


76 


71.6 


25.6 


136128.1 


45.8 


196 


184. 


.5 


66.0 


256 


241.0 


86.2 


17 


16.0 


05.7 


77 


72.5 


25.9 


137 


129.0 


46.2 


197 


185. 


.5 


66.4 


257 


242.0 


86.6 


18 


17.0 


06.1 


78 


73.4 


26.31 


138 


129.9 


46.5 


198 


186. 


.4 


66.0 


268 


242.9 


86.9 


10 


17.9 


06.4 


79 


74.4 


26.6 


139 


130.9 


46.8 


199 


187. 


.4 


67.7 


259 


243.9 


87.3 


20 
21 


18.8 


06.7 


80 
81 


75.3 


27.0 


140 
141 


131.8 


47.2 


200 
201 


188. 


.3 


67.4 
67.7 


260 


244.8 


87.6 


10.8 


07.1 


76.3 


27.3 


132.8 


47.5 


189. 


.3 


261 


245.7 


87.9 


22 


20.7 


07.4 


82 


77.2 


27.6 


142 


133.7 


47.8 


202 


190. 


.2 


66.1 


262 


246.7 


88.3 


23 


21.7 


07.8 


83 


78.2 


28.0 


143 


134.6 


48.2 


203 


191. 


.1 


68.4 


263 


247.6 


88.6 


24 


22.6 


08.1 


84 


79.1 


28.3 


144 


135.6 


48.5 


204 


192. 


.1 


68.7 


264 


248.6 


88.9 


25 


23.5 


08.4 


86 


80.0 


28.6 


145 


136.5 


48.9 


205 


193. 


.0 


60.1 


265 


249.5 


89.3 


26 


24.5 


08.8 


86 


81.0 


29.0 


146 


137.5 


49.2 


206 


194. 


.0 


69.4 


266 


250.5 


89.6 


27 


25.4 


09.1 


87 


81.9 


20.3 


147 


138.4 


49.5 


207 


194 


.9 


69.7 


267 


251.4 


90.0 


28 


26.4 


09.4 


88 


82.9 


20.7 


148 


139.4 


49.9 


208 


196. 


.8 


70.1 


268 


262.3 


90.3 


20 


27.8 


09.8 


89 


83.8 


30.0 


149 


140.3 


50.2 


200 


196. 


.8 


70.4 


269 


253.3 


90.6 


SO 
31 


28.3 


10.1 


90 


84.7 


30.3 


150 
151 


141.2 


50.6 


210 


197. 


.7 


70.8 


270 
271 


254.2 


91.0 


29.2 


10.4 


91 


85.7 


30.7 


142.2 


60.9 


211 


198 


.7 


71.1 


255.2 


91.3 


32 


30.1 


10.8 


92 


86.6 


31.0 


152 


143.1 


61.2 


212 


199 


.6 


71.4 


272 


256.1 


91.6 


33 


31.1 


11. 1 


93 


87.6 


31.3 


153 


144.1 


51.5 


213 


200. 


.6 


n.8 


273 


257.0 


92.0 


34 


32.0 


11.5 


94 


88.6 


31.7 


164 


145.0 


51.9 


214 


201. 


.5 


72.1 


274 258.0 


92.3 


35 


33.0 


11.8 


95 


89.5 


32.0 


155 


145.9 


52.2 


215 


202 


.4 


72.4 


275 258.9 


92.6 


36 


33.9 


12.1 


96 


90.4 


32.3 


156 


146.9 


62.6 


216 


203. 


.4 


72.8 


276259.9 


93.0 


37 


34.8 


12.5 


97 


91.3 


32.7 


157 


147.8 


62.9 


217 


204 


.3 


73.1 


277 


260.8 


93.3 


38 


35.8 


12.8 


98 


92.3 


33.0 


158 


148.8 


53.2 


218 


205 


.3 


73.4 


278 


261.8 


93.7 


30 


36.7 


13.1 


99 


93.2 


33.4 


159 


149.7 


63.6 


219 


206. 


.2 


73.8 


279 


262.7 


94.0 


40 
41 


37.7 


13.5 


100 
101 


94.2 


33.7 


160 
161 


160.7 
151.6 


53.9 


220 
221 


207. 


.1 


74.1 


280 
281 


263.6 


04.8 


38.6 


13. B 


95.1 


34.0 


54.2 


208. 


.1 


74.5 


264.6 


94.7 


42 


39.5 


14.2 


102 


96.0 


34.4 


162 


152.5 


54.6 


222 


209. 


.0 


74.8 


282 


265.5 


95.0 


43 


40.6 


14.5 


103 


97.0 


34.7 


163 


153.5 


54.9 


223 


210. 


.0 


76.1 


283 


266.5 


05.3 


44 


41.4 


14.8 


104 


97.9 


35.0 


164 


154.4 


66.3 


224 


210. 


.0 


75.5 


284 


267.4 


96.7 


45 


.42.4 


15.2 


105 


98.9 


35.4 


166 


155.4 


56.6 


325 


211. 


.9 


75.8 


285 


268.3 


96.0 


46 


43.3 


15.5 


106 


99.8 


35.7 


166 


156.3 


55.9 


226 


212. 


.8 


76.1 


286 


269.3 


96.4 


47 


44.3 


15.8 


107 


100.7 


36.1 


167 


157.2 


56.3 


227 


213 


.7 


76.6 


287 


270.2 


96.7 




45.2 


16.2 


108 


101.7 


36.4 


168 


158.2 


56.6 


228 


214. 


.7 


76.8 


288 


271.2 


97.0 




46.1 


16,5 


100 


102.6 


36.7 


169 


159.1 


56.9 


229 


215. 


.6 


77.2, 


289 


272.1 


97.4 




47.1 


16.6 


110 


103.6 


37.1 


170 
171 


160.1 
161.0 


57.3 


230 


216. 


.6 


77. 5| 


290 


273.0 


97.7 


51 


48.0 


17.2 


111 


104.5 


37.4 


57.6. 


231 


217. 


.5 


77.8 


291 


274.0 


98.0 


. 52 


49.0 


17.5 


112 


106.6 


37.7 


172 


161.9 


58.0 


232218, 


.4 


78.2; 


292 


274.9 


98.4 


53 


49.9 


17.9 


113 


106.4 


38.1 


173 


162.9 


58.3 


233*219. 


.4 


78.6; 


293 


275.9 


98.7 


54 


50.8 


18.2 


114 


107.3 


38.4 


174 


163.8 


58.6 


234 220. 


.3 


78.8, 


294 


276.8 


99.0 


56 


51.8 


18.5 


116 


108.3 


38.7 


176 


164.8 


59.0 


235|221. 


.3 


79.2 


295 


277.8 


99.4 


r 56 


52.7 


18.9 


116 


109.2 


80.1 


176 


166.7 


69.3 


236222. 


2 


79.6 


296 278.7 


99.7 


» 67 


63.7 


19.2 


117 


110.2 


89.4 


177 


166.7 


69.6 


237,223. 


.1 


79.8 


297 


279.6 


100.1 


* sn 


54.6 


19.5 


118 


111.1 


39.8 


178 


167.6 


60.0 


238*224 , 


,1 


80.2 


298 


280.6 


100.4 


^ 5^ 


55.6 


19.9 


119 


112.0 


40.1 


179 


168.5 


00.3 


239!225. 


.0 


80.6 


299 


281.6 


100.7 


tttM 


56.5 


20.2 


120 
Uist 


113.0 


40.4 


180 
Dist 


169.5 
Dep. 


00.6 


240 226. 





80.9 


300 


282.5 


101.1 


Ditt 


Dep. 


Ut. 


Dep. 


Lat. 


Lat. 


Dist Dep. 


Ut. 


Dist 


'Dep. 


Lat. 


- • ♦ 
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TABLE L 








Difference of Latitude and Departure for 2 Points. 


Dt8t 

1 


Lat. 


Dep. 


DiBt 
61 


Lat. 


Dep. 


Dist 
121 


Lat 


Dep. 


Diat 
181 


Lat. 


Dep. 
60.3 


Diat 
241 


Lat. 


Dep. 


00.9 


00.4 


66.4 


23.3 


111.8 


46.3 


167.2 


222.7 


92.2 


2 


01.9 


00.8 


62 


67.3 


23.7 


122 


112.7 


46.7 


182 


168.2 


69.7 


242 


223.6 


92.6 


*a 


02.8 


01.2 


63 


58.2 


24.1 


, 12$ 


113.6 


47.1 


183 


169.1 


70.0 


243 


224.6 


93.0 


4 


03.7 


01.6 


64 


69.1 


24.6 


1 124 


114.6 


47.5 


184 


170.0 


70.4 


244 


225.4 


03.4 


5 


04.6 


01.9 


66 


60.1 


24.9 


125 


115.5 


47.8 


185 


170.9 


70.8 


245 


226.4 


93.8 


6 


05.6 


02.3 


66 


6i.O 


25.3 


126 


116.4 


48.2 


186 


171.8 


71.2 


246 


227.3 


94.1 


7 


06.5 


02.7 


67 


61.9 


25.6 


127 


117.3 


48.6 


187 


172.8 


71.6 


247 


228.2 


94.5 


8 


07.4 


03.1 


68 


62.8 


26.0 


128 


118.3 


49.0 


188 


173.7 


71.9 


248 


229.1 


94.9 





08.3 


03.4 


60 


63.8 


26.4 


129 


119.2 


49.4 


189 


174.6 


72.3 


249 


230.1 


95.3 


10 
11 


09.2 


03.8 


70 


64.7 


26.8 


130 
131 


120.1 


49.8 


J90 
191 


175.6 


72.7 


250 
251 


231.0 


96.6 


10.2 


04.2 


71 


65.6 


27.2 


121.0 


60.1 


176.6 


73.1 


231.9 


96.1 


12 


11.1 


04.6 


72 


66.6 


27.6 


132 


122.0 


60.5 


192 


177.4 


73.5 


252 


232.8 


96.4 


13 


12.0 


06.0 


73 


67.4 


27.9 


133 


122.9 


50.9 


193 


178.3 


73.9 


253 


233.7 


96.8 


14 


12.9 


06.4 


74 


68.4 


28.3 


134 


123.8 


61.3 


194 


179.2 


74.2 


264 


234.7 


97.2 


15 


13.9 


05.7 


75 


69.3 


28.7 


135 


124.7 


51.7 


196 


180.2 


74.6 


266 


236.6 


97.6 


16 


14.8 


06.1 


76 


70.2 


29.1 


136 


125.7 


52.0 


196 


181.1 


76.0 


256 


236.6 


98.0 


17 


15.7 


06.5 


77 


71.1 


29.6 


137 


126.6 


52.4 


197 


182.0 


76.4 


257 


237.4 


08.4 


18 


16.6 


06.9 


78 


72.1 


29.9 


138 


127.6 


52.8 


198 


182.0 


76.8 


268 


238.4 


08.7 


19 


17.6 


07.3 


79 


73.0 


30.2 


139 


128.4 


63.2 


199 


183.9 


76.2 


269 


239.3 


99.1 


20 
21 


18.5 


07.7 


80 

81 


73.9 


30.6 
31.0 


140 
141 


129.3 


53.6 
64.0 


200 


184.8 


76.5 


260 


240.2 


99.5 


19.4 


08.0 


74.8 


130.3 


201 


186.7 


76.9 


261 


241.1 


99.9 


22 


20.3 


08.4 


82 


75.8 


31.4 


142 


131.2 


54.3 


202 


186.6 


77.3 


262 


242.1 


100.3 


23 


21.3 


08.8 


83 


76.7 


31.8 


143 


132.1 


64.7 


203 


187.6 


77.7 


263 


243.0 


100.6 


24 


22.2 


09.2 


84 


77.6 


32.2 


144 


133.0 


56.1 


202 


188.5 


78.1 


264 


243.9 


101.0 


25 


23.1 


09.6 


86 


78.6 


32.6 


145 


134.0 


65.6 


205 


189.4 


78.6 


265 


244.8 


101.4 


26 


24.0 


110. 


86 


79.5 


32.9 


146 


134.9 


65.9 


206 


190.3 


78.8 


266 


245.8 


101.8 


27 


24.9 


10.3 


87 


80.4 


33.3 


147 


135.8 


56.3 


207 


191.2 


79.2 


267 


246.7 


102.2 


28 


25.9 


10.7 


88 


81.3 


38.7 


148 


136.7 


66.6 


206 


192.2 


79.6 


268 


247.6 


102.6 


29 


26.8 


11.1 


89 


82.2 


34.1 


149 


187.7 


57.0 


209 


193.1 


80.0 


269 


248.5 


102.9 


30 


27.7 


11.6 


90 
91 


83.2 


34.4 


150 
151 


138.6 


57.4 


210 
211 


194.0 


80.4 
80.8 


270 
271 


249.6 


103.3 


31 


28.6 


11.9 


84.1 


34.8 


139.6 


57.8 


194.9 


250.4 


103.7 


32 


29.6 


12.3 


92 


85.0 


36.2 


152 


140.4 


58.2 


212 


195.9 


81.1 


272 


261.3 


104.1 


33 


30.5 


12.6 


93 


86.0 


35.6 


153 


141.4 


58.6 


213 


196.8 


81.6 


273 


252.2 


104.6 


34 


31.4 


13.0 


94 


86.9 


36.0 


154 


142.8 


68.9 


214 


197.7 


81.9 


274 


253.1 


104.9 


35 


32.3 


13.4 


96 


87.8 


36.4 


155 


143.2 


69.3 


215 


198.6 


82.3 


275 


254.1 


106.2 


36 


33.3 


13.8 


96 


88.7 


36.7 


156 


144.1 


69.7 


216 


199.6 


82.7 


276 


255.0 


106.6 


37 


34.2 


14.2 


97 


89.6 


37.1 


157 


145.1 


60.1 


217 


200.5 


83.0 


277 


255.9 


106.0 


38 


35.1 


14.6 


98 


90.6 


37.5 


158 


146.0 


60.5 


218 


201.4 


83.4 


278 


256.8 


106.4 


39 


36.0 


14.9 


99 


91.6 


37.9 


159 


146.9 


60.9 


219 


202.3 


88.8 


279 


257.8 


106.8 


40 
41 


37.0 


15.3 


100 
101 


92.4 
93.3 


38.3 
38.7 


160 
161 


147.8 


61.2 


220 
221 


203.3 


84.2 


280 
281 


258.7 


107.2 


37.9 


15.7 


148.7 


61.6 


204.2 


84.6 


259.6 


107.5 


42 


38.8 


16.1 


102 


94.2 


39.0 


162 


149.7 


62.0 


222 


206.1 


86.0 


282 


260.5 


107.9 


43 


39.7 


16.6 


103 


95.2 


39.4 


163 


160.6 


62.4 


223 


206.0 


85.3 


283 


261.5 


108.3 


44 


40.6 


16.8 


104 


96.1 


39.8 


164 


161.6 


62.8 


224 


207.0 


85.7 


284 


262.4 


108.7 


45 


41.6 


17.2 


106 


97.0 


40.2 


165 


152.4 


63.1 


225 


207.9 


86.1 


286 


263.3 


109.1 


46 


42.6 


17.6 


106 


97.9 


40.6 


166 


153.4 


63.6 


226 


208.8 


86.5 


286 


264.2 


109.6 


47 


43.4 


18.0 


107 


98.8 


41.0 


167 


164.3 


63.9 


227 


209.7 


86.9 


287 


265.2 


109.8 


48 


44.4 


18.4 


108 


99.8 


41.3 


168 


155.2 


64.3 


228 


210.6 


87.3 


288 


266.1 


110.2 


49 


46.3 


18.8 


109 


100.7 


41.7 


169 


156.1 


64.7 


229 


211.6 


87.6 


280 


267.0 


110.6 


60 
51 


46.2 


19.1 


110 


101.6 


42.1 


170 
171 


157.1 


65.1 


230 
231 


212.6 


88.0 


290 
291 


267.9 
268.9 


111.0 


47.1 


19.6 


111 


102.6 


42.5 


158.0 


65.4 


213.4 


88.4 


111.4 


52 


48.0 


19.9 


112 


103.5 


42.9 


172 


158.9 


65.8 


232 


214.3 


88.8 


292 


269.8 


111.7 


53 


49.0 


20.3 


113 


104.4 


43.2 


173 


169.8 


66.2 


233 


216.3 


89.2 


293 


270.7 


112.1 


54 


49.9 


20.7 


114 


106.3 


43.6 


174 


160.8 


66.6 


234 


216.2 


89.6 


294 


271.6 


112.6 


56 


50.8 


21.1 


115 


106.3 


44.0 


175 


161.7 


67.0 


235 


217.1 


89.9 


205 


272.5 


112.9 


66 


61.7 


21.4 


116 


107.2 


44.4 


176 


162.6 


67.4 


236 


218.0 


90.3 


296 


273.6 


113.8 


67 


62.7 


21.8 


117 


108.1 


44.8 


177 


163.6 


67.7 


237 


219.0 


90.7 


297 


274.4 


113.T 


58 


63.6 


22.2 


118 


109.0 


45.2 


178 


164.6 


68.1 


238 


219.9 


91.1 


298 


276.3 


114.0 


69 


64.5 


22.6 


119 


109.9 


45.5 


179 


166.4 


66.6 


239 


220.6 


91.6 


299 


276.2 


114.4 


60 


66.4 


23.0 


120 
DiBt 


110.9 
Dep. 


45.9 


180 
Dist 


166.3 


68.9 


240 
Diet 


221.7 


91.8 


800 


277.2 


114.8 


Ditt 


Dep. 


Ut. 


1 Lat. 


Dep. 


Lat. 


Dep. 


UU 


Dist 


Dep. 


Ut. 


ForePoiniai 







TABLE L 




9 


Difference of Latitude and Departure for 2} Points. 


Dist 

1 


Lat. 


Dep. 


Diit 
61 


Lst. 


Dep. 


Dist 
121 


Lat. 


Dep. 


DUt 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


00.9 


00.4 


55.1 


26.1 


109.4 


51.7 


181 


163.6 


77.4 


241 


217.9 


103.0 


2 


01.8 


00.9 


62 


56.0 


26.6 


122 


110.3 


62.2 


182 


164.6 


77.8 


242 


218.8 


108.5 


3 


02.r 


01.8 


68 


57.0 


26.9 


123 


111.2 


62.6 


183 


165.4 


78.3 


243 


219.7 


103.9 


4 


08.6 


01.7 


^«* 


57.9 


27.4 


124 


112.1 


63.0 


184 


166.3 


78.7 


244 


220.6 


104.3 


5 


04.5 


02.1 


65 


58.8 


27.8 


125 


118.0 


53.6 


186 


167.2 


79.1 


246 


221.6 


104.8 


6 


05^.4 


02.6 


66 


59.7 


28.2 


126 


118.9 


63.0 


186 


168.1 


79.5 


24C 


222.4 


105.2 


7 


06.8 


08.0 


e7 


60.6 


28.7 


127 


114.8 


64.3 


187 


169.0 


80.0 


247 


223.3 


105.6 


8 


07.2 


08.4 


68 


61.5 


29.1 


128 


115.7 


64.7 


188 


169.9 


80.4 


24H 


224.2 


100.1 





08.1 


03.8 


69 


62.4 


29.6 


129 


116.0 


65.2 


189 


170.9 


80.8 


249 


226.1 


100.5 


10 
. 11 


09.0 


04.8 


70 
71 


63.3 


29.9 


130 


117.5 


66.6 


190 


171.8 


81.3 
81.7 


260 
261 


226.0 


106.9 


00.9 


04.7 


64.2 


30.4 


131 


118.4 


66.0 


191 


172.7 


226.9 


107.8 


12 


10.8 


05.1 


72 


65.1 


30.8 


132 


119.3 


56.5 


192 


173.6 


82.1 


252 


227.8 


107.8 


18 


11.8 


05.6 


78 


66.0 


81.2 


133 


120.2 


56.9 


103 


17^.5 


82.6 


253 


228.7 


108.2 


14 


12.T 


06.0 


74 


66.9 


31.6 


184 


121.1 


67.3 


194 


175.4 


83.0 


264 


229.6 


108.6 


15 


18.6 


06.4 


75 


67.8 


32.1 


135 


122.0 


57.7 


195 


176.3 


83.4 


266 


230.6 


109.0 


16 


14.5 


06.8 


76 


68.7 


82.5 


136 


122.9 


58.2 


196 


177.2 


83.8 


256 


231.4 


109.5 


17 


15.4 


07.8 


77 


09.6 


32.9 


137 


123.8 


68.6 


16T 


178.1 


84.2 


257 


232.3 


109.9 


18 


16.8 


07.7 


78 


70.5 


33.4 


138 


124.7 


69.0 


198 


179.0 


84.7 


268 


233.2 


110. 3 


19 


17.2 


08.1 


79 


71.4 


83.8 


139 


126.7 


69.4 


199 


179.9 


85.1 


259 


234.1 


110.8 


20 


18.1 


08.6 


80 
81 


72.8 


84.2 


140 
141 


126.6 


69.0 


800 
201 


180.8 


86.6 


260 
261 


235.0 


ni.2 


21 


19.0 


09.0 


78.2 


84.6 


127.6 


60.3 


181.7 


86.9 


236.9 


1U.6 


22 


19.9 


09.4 


82 


74.1 


35.1 


142 


128.4 


60.7 


202 


182.6 


86.4 


262 


236.8 


112.0 


28 


20.8 


09.8 


88 


75.0 


36.5 


143 


129.8 


01.8 


208 


183.6 


86.8 


263 


237.7 


112.5 


24 


21.7 


10.8 


84 


75.9 


85.9 


144 


180.2 


61.6 


204 


184.4 


87.2 


264 


238.7 


112.9 


35 


22.6 


10.7 


85 


76.8 


86.8 


145 


131.1 


62.0 


206 


186.3 


87.7 


266 


239.6 


113.3 


26 


88.5 


11.1 


86 


77.7 


86.8 


146 


132.0 


62.4 


206 


186.2 


88.1 


266 


240.5 


113.7 


27 


24.4 


11.5 


87 


78.7 


87.2 


147 


132.9 


62.9 


iwr 


187.1 


88.6 


267 


241.4 


114.2 


28 


25.8 


12.0 


88 


79.6 


37.6 


148 


133.8 


68.3 


208 


188.0 


88.9 


268 


242.3 


114.6 


29 


26.2 


12.4 


89 


80.5 


88.1 


149 


134.7 


63.7 


209 


188.9 


89.4 


269 


243.2 


116.0 


80 


27.1 


12.8 


90 
91 


81.4 


88.5 


150 


185.6 


64.1 


210 
211 


189.8 


89.8 


270 
271 


244.1 


115.5 


81 


28.0 


13.8 


82.3 


88.9 


151 


186.5 


64.6 


190.7 


90.2 


246.0 


115.9 


88 


28.9 


13.7 


92 


88.2 


39.3 


162 


137.4 


65.0 


212 


191.6 


90.7 


272 


246.9 


116.8 


88 


29.8 


14.1 


98 


84.1 


89.8 


153 


138.3 


65.4 


213 


192.6 


91.1 


273 


246.8 


116.7 


84 


80.7 


14.5 


94 


85.0 


40.2 


154 


139.2 


65.9 


214 


193.6 


91.6 


274 


247.7 


117.2 


85 


81.6 


15.0 


95 


85.9 


40.6 


155 


140.1 


66.3 


215 


994.4 


91.9 


276 


248.6 


117.6 


86 


82.5 


15.4 


96 


86.8 


41.1 


156 


141.0 


66.7 


216 


195.8 


92.4 


276 


249.5 


118.0 


87 


88.4 


15.8 


97 


87.7 


41.5 


157 


141.9 


67.1 


217 


196.2 


92.8 


277 


250.4 


118.5 


88 


84.4 


16.8 


98 


88.6 


41.9 


158 


142.8 


67.6 


218 


197.1 


93.2 


278 


251.3 


118.9 


89 


85.8 


16.7 


99 


89.5 


42.3 


159 


143.7 


68.0 


219 


198.0 


93.7 


279 


252.2 


119.3 


40 


86.8 


17.1 


100 
101 


90.4 


42.8 


160 
161 


144.6 


68.4 


220 
221 


198.9 


94.1 


280 
281 


268.1 
254.0 


119.7 


41 


87.1 


17.5 


91.8 


43.2 


146.5 


68.8 


199.8 


94.6 


120.2 


42 


88.0 


18.0 


102 


92.2 


43.6 


162 


146.4 


69.8 


222 200.7 


94.9 


282 


254.9 


120.6 


48 


88.9 


18.4 


103 


93.1 


44.1 


163 


147.3 


60.7 


223 


201.6 


95.4 


283 


255.8 


121.0 


44 


89.8 


18.8 


104 


94.0 


44.5 


164 


148.8 


70.1 


224 


202.6 


95.8 


284 


256.7 


121.5 


45 


40.7 


19.2 


105 


94.9 


44.9 


166 


149.2 


70.6 


226 


203.4 


96.2 


285 


257.6 


121.9 


46 


41.6 


19.7 


106 


95.8 


45.3 


166 


160.1 


71.0 


226 


204.3 


96.6 


286 


268.6 


122.8 


47 


42.5 


20.1 


107 


96.7 


45.8 


167 


151.0 


71.4 


227 


205.2 


97.1 


287 


269.4 


122.7 


48 


48.4 


20.5 


108 


97.6 


46.2 


168 


151.9 


71.8 


228206.1 


97.5 


288 


260.3 


123.2 


49 


44.8 


21.0 


109 


98.5 


46.6 


169 


152.8 


72.3 


229207.0 


97.9 


289 


261.3 


123.6 


50 


45.2 


21.4 


110 
111 


99.4 


47.0 


170 
171 


153.7 


72.7 
73.1 


230 
231 


207.9 


98.4 


290 
291 


262.2 


124.0 


51 


46.1 


21.8 


100.3 


47.5 


154.6 


208.8 


98.8 


263.1 


124.4 


52 


47.0 


22.2 


112 


101.2 


47.9 


172 


155.5 


73.6 


232 209.7 


99.2 


292 


264.0 


124.9 


58 


47.9 


22.7 


118 


102.2 


48.3 


178 


166.4 


74.0 


233 210.6 


99.6 


293 264.9 


126.3 


64 


48.8 


28.1 


114 


108.1 


48.7 


174 


157.3 


74.4 


234 211.6 


100.1 


294266.8 


126.7 


55 


49.7 


28.5 


115 


104.0 


49.2 


176 


168.2 


74.8 


235 212.4 


100.5 


2951266.7 


126.2 


56 


60.6 


28.9 


116 


104.9 


49.6 


176 


159.1 


75.3 


286213.3 


100.9 


296267.6 


126.6 


57 


51.5 


24.4 


117 


105.8 


60.0 


177 


160.0 


75.7 


237.214.2 


101.4 


297 268.5 


187.0 


58 


52.4 


24.8 


118 


106.7 


50.5 


178 


160.9 


76.1 


238 216.1 


101.8 


298269.4 


127.4 


59 


58.8 


25.2 


119 


107.6 


50.9 


179 


161.8 


76.5 


289216.1 


102.2 


299270.8 


127.9 


60 
Dirt 


54.2 


25.7 


120 


108.5 


51.3 


180 
DiBt 


162.7 


77.0 


240 
Ditt 


217.0 


102.6, 


300 
Diati 


271.2 


128.3 


Dep. 


Lat. 


Ditt 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat 1 


Dep. 


Lat. 






B 




For 5^ Points. 



mmtimHf 



10 



TABLE I, 

le and Departmre 



Dist 


Lat. 


Dep. 


Dist 
61 


Lat. 


Dep. 


Dist 
121 


Lat. 


Dep. 


Dist 
181 


L9L 


Dep. 


Dist 
241 


Lat. 


Dep. 


1 


00.9 


00.5 


53.8 


28.8 


106.7 


57.0 


159.6 


85.3 


212.5 


118.6 


2 


01.8 


00.9 


62 


54.7 


29.2 


122 


107.6 


57.5 


182 


160.5 


86.8 


242 


218.4 


114.1 


a 


02.6 


01.4 


63 


55.6 


29.7 


123 


108.5 


58.0 


183 


161.4 


86.3 


248 


214.8 


114.6 


4 


08.5 


01.9 


64 


56.4 


30.2 


124 


109.4 


58.4 


184 


162.3 


86.7 


244 


215.2 


115.0 


5 


04.4 


02.4 


65 


57.3 


30.6 


125 


110.2 


58.9 


185 


163.2 


87.2 


245 


216.1 


116.6 


6 


05.3 


02.8 


66 


58.2 


31.1 


126 


111.1 


59.4 


186 


164.0 


87.7 


246 


217.0 


116.0 


7 


06.2 


03.3 


67 


59.1 


31.6 


127 


112.0 


59.9 


187 


164.9 


88.1 


247 


217.8 


116.4 


8 


07.1 


03.8 


68 


60.0 


32.1 


128 


112.9 


60.3 


188 


165.8 


88.6 


248 


218.7 


116.9 


9 


07.9 


04.2 


69 


60.9 


32.5 


129 


113.8 


60.8 


189 


166.7 


89.1 


249 


219.6 


117.4 


10 


08.8 


04.7 


70 
71 


61.7 


33.0 


130 
131 


114.7 


61.3 


190 


167.6 


89.6 


250 
251 


220.5 


117.8 


11 


09.7 


05.2 


62.6 


33.5 


115.5 


61.7 


191 


168.5 


90.0 


221.4 


118.3 


12 


10.6 


05.7 


72 


63.5 


33.9 


132 


116.4 


62.2 


198 


169.3 


90.5 


252 


222.2 


118.8 


IS 


11.5 


06.1 


73 


64.4 


34.4 


133 


117.3 


62.7 


193 


170.2 


91.0 


258 


223.1 


119.8 


14 


12.3 


06.6 


74 


65.3 


34.9 


134 


118.2 


63.2 


194 


171.1 


91.4 


254 


224.0 


119.7 


15 


18.2 


07.1 


75 


66.1 


35.4 


135 


119.1 


63.6 


195 


178.0 


91.9 


255 


224.9 


120.2 


16 


14.1 


07.5 


76 


67.0 


35.8 


136 


119.9 


64.1 


196 


172.0 


92.4 


256 


225.8 


120.7 


17 


15.0 


08.0 


77 


67.9 


36.3 


137 


120.8 


64.6 


197 


173.9 


92.9 


257 


226.7 


121.1 


18 


15.9 


08.5 


78 


68.8 


36.8 


138 


121.7 


65.0 


198 


174.6 


08.3 


258 


227.6 


121.6 


19 


16.8 


09.0 


79 


69.7 


37.2 


139 


122.6 


65.5 


199 


175.5 


03.8 


250 


228.4 


122.1 


20 


17.6 


09.4 


80 
81 


70.6 


37.7 


140 
141 


123.5 


66.0 


200 


176.4 


94.3 


260 
261 


229.8 


122.6 


21 


18.5 


09.9 


71.4 


38.2 


124.4 


66.5 


201 


177.8 


94.7 


280.2 


128.(r 


22 


19.4 


10.4 


82 


72.3 


38.6 


142 


125.2 


66.9 


202 


178.2 


95.2 


262 


231.1 


123.5 


23 


20.8 


10.8 


83 


73.2 


39.1 


143 


126.1 


67.4 


203 


179.0 


95.7 


268 


231.9 


124.0 


24 


21.2 


11.3 


84 


74.1 


39.6 


144 


127.0 


67.9 


204 


179.9 


96.2 


264 


232.8 


124.4 


25 


22.1 


11.8 


85 


75.0 


40.1 


145 


127.9 


68.3 


205 


180.8 


96.6 


265 


288.7 


124.0 


26 


22.9 


12.3 


86 


75.9 


40.5 


146 


128.8 


68.8 


206 


181.7 


97.1 


266 


284.6 


126.4 


27 


23.8 


12.7 


87 


76.7 


41.0 


147 


129.6 


69.3 


207 


182.6 


97.6 


267 


235.5 


125.9 


28 


24.7 


13.2 


88 


77.6 


41.5 


148 


130.5 


69.8 


208 


183.4 


98.0 


268 


286.4 


126.3 


29 


25.6 


13.7 


89 


78.5 


41.9 


149 


131.4 


70.2 


209 


184.3 


08.5 


269 


287.2 


126.8 


SO 


26.5 


14.1 


90 
91 


79.4 


42.4 


150 
151 


132.3 
133.2 


70.7 


210 
211 


185.2 


99.0 
99.5 


270 
271 


288.1 


127.8 


31 


27.8 


14.6 


80.3 


42.9 


71.2 


186.1 


239.0 


127./ 


S2 


28.2 


15.1 


92 


81.1 


43.4 


152 


134.1 


71.6 


212 


187.0 


99.9 


272 


239.9 


128.2 


83 


29.1 


15.6 


93 


82.0 


43.8 


153 


134.9 


72.1 


213 


187.8 


100.4 


273 


240.8 


128.7 


34 


30.0 


16.0 


94 


82.9 


44.3 


154 


135.8 


72.6 


214 


188.7 


100.9 


274 


241.7 


129.2 


35 


30.9 


16.5 


95 


83.8 


44.8 


155 


136.7 


73.1 


215 


189.6 


101.3 


275 


242.5 


129.6 


36 


31.8 


17.0 


96 


84.7 


45.2 


156 


137.6 


73.5 


216 


190.5 


101.8 


270 


243.4 


180.1 


37 


32.6 


17.4 


97 


85.6 


45.7 


157 


138.5 


74.0 


217 


191.4 


102.3 


277 


244.3 


180.6 


38 


33.5 


17.9 


98 


86.4 


46.2 


158 


139.3 


74.5 


218 


192.3 


102.8 


278 


245.2 


181.0 


39 


84.4 


18.4 


99 


87.3 


46.7 


159 


140.2 


74.9 


219 


193.1 


103.2 


270 


246.1 


181.6 


40 


35.3 


18.0 


100 
101 


88.2 


47.1 


160 
161 


141. 1 


75.4 


220 
221 


194.0 


103.7, 


280 
281 


246.9 


132.0 


41 


36.2 


19.3 


89.1 


47.6 


142.0 


75.9 


194.9 


104.2 


247.8 


182.5 


42 


37.0 


19.8 


102 


90.0 


48.1* 


162 


142.9 


76.4 


222 


195.8 


104.6 


282 


248.7 


182.9 


43 


37.9 


20.3 


103 


90. b 


48.5, 


163 


143.8 


76.8 


223 


196.7 


105.1 


288 


249.6 


188.4 


44 


38.8 


20.7 


104 


91.7 


49.0 


164 


144. 6 


77.3 


224 


197.6 


105.6 


284 


250.6 


188.9 


45 


39.7 


21.2 


105 


92.6 


49.5 


165 


145.5 


77.8 


225 


198.4 


106.1 


285 


251.4 


184.3 


46 


40.6 


21.7 


106 


93.5 


50.0 


166 


146.4 


78.2 


226 


199.3 


106.6 


286 


252.2 


184.8 


47 


41.5 


22.2 


107 


94.4 


50.4 


167 


147.3 


78.7 


227 


200.2 


107.0' 


287 


253.1 


185.8 


48 


42.3 


22.6 


108 


95.3 


50.9 


168 


148.2 


79.2 


228 


201.1 


107.51 


288 


254.0 


185.8 


49 


43.2 


23.1 


109 


96.1 


51.4 


169 


149.0 


79.7 


229 


202.0 


107.9 


289 


254.9 


136.2 


50 


44.1 


23.6 


110 
HI 


97.0 


51.8 


170 

in 


149.9 


80.1 


230 
231 


202.8 


108.4 


290 
291 


256.8 


186.7 


51 


45.0 


24.0 


97.9 


52.3 


150.8 


80.6 


203.7 


108.9 


256.6 


187.2 


52 


45.9 


24.5 


1 112 


98.8 


52.8 


172 


151.7 


81.1 


232 


204.6 


109.4 


292 


257.5 


187.6 


53 


46.7 


25.0 


, 113 


99.7 


53.3 


173 


152.6 


81.5 


233 


205.5 


109.8 


298 


258.4 


188.1 


54 


47.6 


25.5 


i 114 


100.5 


53.7 


174 


153.5 


82.0 


234 


206.4 


110.8 


294 


259.8 


188.6 


65 


48.5 


25.9 


115 


101.4 


54.2 


175 


154.3 


82.5 


235 


207.3 


110.8' 


295 


260.2 


189.1 


66 


49.4 


26.4 


116;i02.3 


54.7 


176 


155.2 


83.0 


236 


208.1 


111.2 


296 


261.1 


189.5 


57 


50.3 


26.9 


117 


103.2 


55.1 


177 


156.1 


83.4 


237 


209.0 


111.7 


297 


261.9 


140.0 


58 


51.2 


27.3 


1 118 


104.1 


55.6 


178 


157.0 


83.9 


238 


209.9 


112.2 


298 


262.8 


140.6 


59 


52.0 


27.8 


119 


105.0 


56.1 


179 


157.9 


84.4 


239 


210.8 


112.7 


299 


268.7 


140.9 


GO 


52.9 


28.3 


120 
Diat 


105.8 


66.6 


180 
Dist 


158.8 


84.8 


240 
Died 


211.7 


U8.1 


300 

Dist 


264.6 


141.4 


Diet 


Dep. 


Lat. 


Dep. 


Lat 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 



For 5} Points. 
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Difference of Lntitude and Departure for 2| Points. 


Dial 
i 


Lat. 


Dep. 


iDist 
61 


Ut. 


Dep. 


Dist 
121 


LAt. 


Dep. 


Dist 

181 


Lat* 


Dep. 


JDist 
241 


Lat. 


Dep. 


00.9 


00.5 


52.3 


31.4 


103.8 


62.2 


155.3 


93.0 


206.7 


123.9 


2 


01.7 


01.0 


62 


53.2 


31.9' 


122104.6 


62.7 


182 


166.1 


93.6 


242;207.6 


124.4 


a 


02.6 


01.5 


63 


54.0 


32.4 


123105.5 


63.2 


183 


157.0 


94.1 


243>208.4 


124.9 


4 


03.4 


02.1 


64 


54.9 


32.9 


124;i06.4 


63.7 


1 184 


157.8 


94.6 


244 209.3 


125.4 


. 5 


04.3 


02.6 


65 


55.8 


33.4 


125107.2 


64.3 


186 


158.7 


95.1 


245 210.1 


125.9 


6 


05.1 


03.1 


66 


56.6 


33.9 


12f>'l08.1 


64.8 


186 


159.5 


95.6 


24C211.0 


126.5 


. 7 


06.0 


03.6 


67 


57.5 


34.4 


127108.9 


65.3 


187 


160.4 


96.1 


247,211.9 


127.0 


8 


06.9 


04.1 


68 


58.3 


35.0 


128109.8 


65.8 


188 


161.2 


96.6 


2481212.7 


127.5 


9 


07.7 


04.6 


69 


59.2 


35.5 


129110.6 


66.3 


189 


162.1 


97.2 


240!213.6 


128.0 


10 
11 


08.6 


05.1 


70 
71 


60.0 

"odTo 


36.0 
36.5 


130 
131 


111. 5 


66.8 


190 
191 


163.0 


97.7 


250 
251 


214.4 


128.5 


09.4 


05.7 


1112.4 


67.3 


163.8 


9^.2 


216.3 


129.0 


12 


10.3 


06.2 


72 


61.8 


37.0 


132113.2 


67.9 


192 


164.7 


98.7 


252216.1 


129.5 


13 


11.2 


06.7 


73 


62.6 


37.5 


133|114.1 


68.4 


193 


165.5 


99.2 


253 217.0 


130.1 


14 


12.0 


07.2 


74 


63.5 


38.0 


134 


114.9 


68.9 


194 


166.4 


99.7 


254'217.9 


130.6 


15 


12.9 


07.7 


75 


64.3 


38.6 


135 


115.8 


69.4 


195 


167.3 100. 2I 


256'218.7 


131.1 


16 


13.7 


08.2 


76 


65.2 


39.1 


136116.6 


69.9 


196 


168.1 


100.8 


256 219.6 


131.6 


17 


14.6 


08.7 


77 


66.0 


39.6 


1 137117.5 


70.4 


197 


160.0 


101.3 


257*220.4 


132.1 


18 


15.4 


09.3 


78 


66.9 


40.1 


; 138118.4 


70.9 


198 


169.8101.8 


258 221.3 


132.6 


19 


16.3 


09.8 


79 


67.8 


40.6 


139119.2 


71.5 


199 


170.7|102.3 


259 222.2 


133.1 


20 


17.2 


10.3 


80 
81 


68.6 


41.1 


140,120.1 
141120.9 


72.0 
72.5 


200 
201 


171.5.102.8 


260 223.0 
261223.9 


133.7 


21 


18.0 


10.8 


69.5 


41.6 


172.4103.3 


134.2 


22 


18.9 


11.3 


82 


70.3 


42.1 


142121.8 


73.0 


202 


173.3'l03.8 


262 224.7 


134.7 


21 


19.7 


11.8 


83 


71.2 


42.7 


143 


122.7 


73.5 


203 


174.1104.4 


263225.6 


135.2 


24 


20.6 


12.3 


84 


72.0 


43.2 


144 


123.5 


74.0 


204 


175.0104.9 


264 226.4 


135.7 


25 


21.4 


12.9 


86 


72.9 


43.7 


145 


124.4 


74.5 


205 


175.8105.4 


265 227.3 


136.2 


20 


22.3 


13.4 


86 


73.8 


44.2 


146 


125.2 


75.1 


206 


176.7.105.9 


266228.2 


136.7 


27 


23.2 


13.9 


87 


74.6 


44.7 


147 


126.1 


75.6 


207 


177.6106.4 


267,229.0 


137.3 


28 


24.0 


14.4 


88 


75.5 


45.2 


148 


126.9 


76.1 


208 


178.4106.9 


268 229.9 


137.8 


20 


24.9 


14.9 


89 


76.3 


45.7 


149 


127.8 


76.6 


209 


179.3107.4 


269230.7 


138.3 


SO 


25.7 


15.4 


90 
91 


77.2 


46.3 


150 
151 


128.7 


77.1 
77.6 


210 
211 


180.1108.01 


270 
271 


231.6 

1 


138.8 


31 


26.6 


15.0 


78.1 


46. 8| 


129.5 


181.0,108.5, 


232.4 


139.3 


32 


27.4 


16.5 


92 


78.9 


47.3 


162 


130.4 


78.1 


212 


181.8109.0 


272 233.3 


139.8 


33 


28.3 


17.0 


93 


79.8 


47.8 


163 


131.2 


78.7 


213 


182.7|l00.5 


273 234.2 


140.3 


34 


29.2 


17.5 


94 


80.6 


48.3 


164 


132.1 


70-2 


214 


183.5,110.0! 


274 235.0 


140.9 


35 


30.0 


18.0 


95 


81.5 


48.8 


155 


132.9 


79.7 


215 


184.4110.5, 


276 235.9 


141.4 


36 


30.9 


18.5 


96 


82.3 


49.3 


166133.8 


80.2 


216 


185.3 111.0| 


276236.7 


141.9 


37 


31.7 


19.0 


97 


83.2 


49.9 


157134.7 


80.7 


217 


186.1111.6 


277 237.6142.4 


38 


32.6 


19.5 


96 


84.1 


50.4- 


158135.5 


81.2 


218 


187.0,112.1 


278 238.4142.9 


30 


33.5 


20.1 


99 


84.9 


50.9! 


159136.4 


81.7 


219 


187.8112.6 


279239.3!l43.4 


40 
41 


34.3 


20.6 


100 
101 


85.8 


51.4 


160 
161 


137.2 


82.3 


220 
221 


188.7 


113.1| 
113.6 


280 
281 


240.2143.9 


35.2 


21.1 


86.6 


51.9 


138.1 


82.8 


189.6 


241.0144.5 


42 


36.0 


21.6 


102 


87.5 


52.4 


162138.9 


83.3 


222 


190.4114.1' 


282 241.9145.0 


43 


36.9 


22.1 


103 


88.3 


52.9 


163139.8 


83.8 


223 


191.3114.6' 


283 242.7145.5 


44 


37. T 


22.6 


104 


89.2 


53.5 


164140.7 


84.3 


224 


192.1ill5.2 


284243.6146.0 


45 


38.6 


23.1 


105 


90.1 


54.0 


165,141.5 


84.8 


225 


193.0116.7, 


286 244.4146.6 


46 


39.5 


23.6 


106 


90.9 


54.5; 


166142.4 


85.3 


226 


193.8116.2 


286246.3147.0 


47 


40.3 


24.2 


107 


91.8 


55.0 


167143.2 


85.8 


227 


194.7116.7 


287246.2147.5 


48 


41.2 


24.7 


108 


92.6 


55.5 


168144.1 


80.4 


228 


195.6117.2 


288 247.0148.1 


49 


42.0 


25.2 


109 


93.5 


66.0; 


169145.0 


86.9 


229!l96.4ll7.7| 


280247.9148.6 


50 
51 


42.0 


25.7 


110 
111 


04.3 


66.5; 


170 
171 


145.8 


87.4 


230;i97.3 


118.2 


290 
291 


248.7,149.1 


43.7 


26.2 


95.2 


57.1 


146.7 


87.9 


231198.1 


118.8 


249.6149.6 


52 


44.6 


26.7 


112 


96.1 


57.6 


172147.5 


88.4 


232199.0 


119.3 


292250.5150.1 


63 


45.5 


27.2 


113 


96.9 


58.1 


173148.4 


88.9 


233,199.8 


119.8 


293 251.3150.6 


54 


46.3 


27.8 


114 


97.8 


58.6 


174149.2 


89.4 


234 200.7 


120.3 


294 252.2151.1 


55 


47.2 


28.3 


115 


98.6 


59.1 


175150.1 


90.0 


235201.6 


120.8 


2952.53.0161.7 


56 


48.0 


28.8 


110 


99.6 


59.6 


, 176.151.0 


90.5 


236 202.4 


121.3 


296253.9152.2 


57 


48.9 


29.3 


117 


100.4 


60.1 


1 177151.8 


91.0 


237 20s. 3 


121.8, 


297254.7152.7 


58 


49.7 


29.8 


118 


101.2 


60.7 


I 178152.7 


91.5 


238204.1 


122.4' 


298255.6163.2 


59 


50.d 


30.3 


119 


102.1 


61.2 


179,153.5 


92.0 


230!205.0 


122.9 


299256.5153.7 


60 


51.5 


30.8 


120 
DiBt 


102.9 


61.7 


180154.4 
Ditt Dep. 


92.5 


240 
DiBt 


205.9 


123.4 


300 
Dist 


257.3154.2 


Ditt 


Dep. 


Ut. 


Dep. 


Lat. 


Let. 


Dep. 


Ut. 


Dep. 1 Lat. 




For5i 


Points. 
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TABLE L 
Difference of Latitude and Departure for 3 Points. 



Dist 
1 


Lat. 


Dep. 


Dist 
61 


Lst. 


Dep. 


Dist 
121 


Lat. 


Dep. 


Dist 
181 


Ut 


Dep. 


Dist 
241 


Lat. 


Dep. 


00.8 


00.6 


50.7 


33.9 


100.6 


67.2 


150.5 


100.6 


200.4 


133.9 


2 


01.7 


01.1 


62 


51.5 


S4.4 


122 


101.4 


67.8 


182 


161.3 


101.1 


242 


201.2 


134.4 


S 


02.6 


01.7 


63 


62.4 


36.0 


123 


102.3 


68.3 


183 


162.2 


101.7 


243 


202.0 


136.0 


4 


03.8 


02.2 


64 


53.2 


35.6 


124 


103.1 


68.9 


184 


153.0 


102.2 


244 


202.9 


136. 6- 


6 


04.2 


02.8 


65 


54.0 


36.1 


125 


103.9 


69.4 


185 


153.8 


102.8 


246 


203.7 


136.1 


6 


06.0 


03.3 


66 


64.9 


36.7 


126 


104.8 


70.0 


186 


154.6 


103.3 


246 


204.6 


136.7 


7 


05.8 


03.9 


67 


65.7 


37.2 


127 


106.6 


70.6 


187 


165.5 


103.9 


247 


206.4 


137.2 


8 


06.7 


04.4 


68 


66.5 


37.8 


128 


106.4 


71.1 


188 


156.3 


104.4 


248 


206.2 


137.8 


9 


07.5 


06.0 


69 


57.4 


38.3 


129 


107.3 


71.7 


180 


157.1 


105.0 


249 


207.0 


138.3 


10 


08.3 


05.6 


70 
71 


58.2 


38.9 


130 
131 


108.1 


72.2 


190 


158.0 


106.6 


260 
261 


207.0 


138.9 


11 


09.1 


06.1 


59.0 


39.4 


108.9 


72.8 


191 


168.8 


106.1 


208.7 


139.4 


12 


10.0 


06.7 


72 


50.9 


40.0 


132 


109.7 


73.3 


192 


150.6'106.7 


262 


209.5 


140.0 


13 


10.8 


07.2 


73 


60.7 


40.6 


133 


110.6 


73.0 


193 


I6O.5IIO7.2 


263 


210.4 


140.6 


14 


11.6 


07.8 


74 


61.6 


41.1 


134 


111.4 


74.4 


194 


161.3 


107.8 


264 


211.2 


141.1 


16 


12.6 


08.3 


76 


62.4 


41.7 


135 


112.2 


76.0 


195 


162.1 


108.3 


266 


212.0 


141.7 


16 


13.3 


08.9 


76 


63.2 


42.2 


136 


113.1 


76.6 


196 


163.0 


108.9 


266 


212.9 


142.2 


17 


14.1 


09.4 


77 


64.0 


42.8 


137 


113.0 


76.1 


197 


163.8 


109.4 


267 


213.7 


142.8 


18 


15.0 


10.0 


78 


64.8 


43.3 


138 


114.7 


76.7 


198 


164.6 


110.0 


268 


214.5 


143.3 


10 


15.8 


10.6 


79 


65.7 


43.9 


130 


115.6 


77.2 


199 


166.6 


110.6 


260216.3 


143.9 


20 
21 


16.6 


11.1 


60 
81 


66.6 


44.4 


140 
141 


116.4 


77.8 


200 
201 


166.3 


111.1 


260 216.2 


144.4 


17.5 


11.7 


67.3 


46.0 


117.2 


78.3 


167.1 


111.7 


261217.0 


145.0 


22 


18.3 


12.2 


82 


68.2 


46.6 


142 


118.1 


78.9 


202 


166.0 


112.2 


262 


217.8 


146.6 


23 


19.1 


12.8 


83 


69.0 


46.1 


143 


118.0 


70.4 


203 


168.8 


112.8 


263 


218.7 


146.1 


24 


20.0 


13.3 


84 


69.8 


46.7 


144 


119.7 


80.0 


204 


160.6 


113.3 


264 


219.6 


146.7 


25 


20.8 


13.0 


86 


70.7 


47.2 


145 


120.6 


80.6 


206 


170.4 


113.0 


266 


220.S 


147.2 


26 


21.6 


14.4 


86 


71.6 


47.8 


146 


121.4 


81.1 


206 


171.3 


114.4 


266 


221.2 


147.8 


27 


22.4 


16.0 


87 


72. S 


48.3 


147 


122.2 


81.7 


207 


172,1 


116.0 


267 


222.0 


148. S 


28 


23.3 


16.6 


88 


73.2 


48.0 


148 


123.1 


82.2 


208 


172.0 


116.6 


268 


222.8 


148.0 


20 


24.1 


16.1 


89 


74.0 


49.4 


149 


123.0 


82.8 


200 


173.8 


116.1 


260<223.7 


149.4 


SO 
81 


24.9 
25.8 


16.7 


90 


74.8 


60.0 


160 
161 


124.7 


83.3 


210 


174.6 


116.7 


270 
271 


'224.6 


150.0 


17.2 


91 


76.7 


60.6 


125.5 


83.0 


211 


176.4117.2 


225.3 


160.6 


32 


26.6 


17.8 


92 


76.6 


61.1 


162 


126.4 


84.4 


212 


176.3117.8 


272 226.2 


161.1 


S3 


27.4 


18.3 


93 


77.3 


61.7 


153 


127.2 


86.0 


213 


177.1 


118.3 


278:227.0 


161.7 


S4 


28.3 


18.9 


94 


78.2 


52.2 


154 


128.0 


86.6 


214 


177.9 


118.9 


274|227.8 


162.2 


36 


29.1 


19.4 


06 


79.0 


62.8 


165 


128.9 


86.1 


216 


178.8 


119.4 


276<228.6 


162.8 


86 


29.9 


20.0 


96 


79.8 


63.3 


166 


129.7 


86.7 


216 


179.6 


120.0 


276229.5 


163.3 


37 


30.8 


20.6 


97 


80.6 


63.9 


167 


130.5 


87.2 


217 


180.4 


120.6 


277;230.3 


163. 


38 


31.6 


21.1 


98 


81.6 


54.4 


158 


131.4 


87.8 


218 


181.3 


121.1 


278*231.1 


164*4 


SO 


32.4 


21.7 


99 


82.3 


66.0 


169 


132.2 


88.3 


219 


182.1 


121.7 


279;232.0 


166.0 


40 
41 


33.3 


22.2 


100 
101 


83.1 


65.6 


100 
161 


133.0 


88.9 


220 

221 


182.0 


122.2 


280 


232.8 


166.6 


34.1 


22.8 


84.0 


56.1 


133.9 


89.4 


183.7 


122.8 


281 


233.6 


166.1 


42 


34.9 


23.3 


102 


84.8 


66.7 


162 


134.7 


90.0 


222 


184.6 


123.3, 


282 234.6 


166.7 


43 


85.8 


23.9 


103 


85.6 


57.2 


163 


136.5 


90.6 


223 


186.4 


123.9 


283235.3 


157.2 


44 


36.6 


24.4 


104 


86.5 


57.8 


164 


136.4 


01.1 


224 


186.2 


124.4* 


284 236.1 


157.8 


46 


37.4 


25.0 


105 


87.3 


58.3 


165 


137.2 


01.7 


225 


187.1 


125. Oj 


286 237.0 


158.3 


40 


38.2 


25.6 


106 


88.1 


68.9 


166 


138.0 


02.2 


226187.9 


126.6 


286237.8 


168.9 


47 


39.1 


26.1 


107 


89.0 


59.4 


167 


138.0 


02.8 


227 


188.7 


126.1 


287 238.6 


159.4 


48 


39.9 


26.7 


108 


89.8 


60.0 


168 


139.7 


93.3 


228 


180.6 


126.7 


288239.6 


160.0 


49 


40.7 


27.2 


109 


90.6 


60.6 


169 


140.6 


93.9 


229 


190.4 


127.2 


289240.3 


160.6 


60 
61 


41.6 


27.8 


110 
111 


91.5 


61.1 


170 


141.3 


94.4 


230 
231 


101.2 


127.8 


200 
291 


241.1 
242.0 


161.1 


42.4 


28.3 


92.3 


61.7 


171 


142.2 


95.0 


102.1 


128.3 


161.7 


62 


43.2 


28.9 


112 


93.1 


62.2 


172 


143.0 


05.6 


232192.9 


128.0 


292242.8 


162.2 


68 


44.1 


29.4 


113 


94.0 


62.8 


173 


143.8 


96.1 


233193.7 


120.4 


293 


243.6 


162.8 


64 


44.9 


30.0 


114 


94.8 


63.3 


174 


144.7 


96.7 


234194.6 


130.0 


294 


244.4 


163.3. 


66 


45.7 


30.6 


116 


95.6 


63.9 


176 


145.6 


97.2 


235195.4 


130.6 


296 


245.3163.9 


66 


46.6 


31.1 


116 


96.4 


64.4 


176 


146.3 


97.8 


236196.2 


131.1 


296 


246.1164.4 


67 


47.4 


31.7 


117 


97.3 


65.0 


177 


147.2 


98.3 


237197.1 


131.7 


297 


246.9165.0 


68 


48.2 


32.2 


118 


98.1 


65.6 


178 


148.0 


98.9 


238197.9 


132.2 


298 


247.8166.6 


69 


49.1 


32.8 


119 


98.9 


66.1 


179148.81 


99.4 


239198.7 


132.8 


299 


248.6160.1 


^ 60 


49.9 


33.3 


120 
Dist 


99.8 


66.7 


180 
Dist 


149.7 


100.0 


240 
Dist 


199.5 


133.3 


300 


249.4 


166.7 
U(. 


Diet 


Dep- 


Ut. 


Dep. 


Ut. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist 


Dep.l 


For 5 Points. 







TABLE L 18 1 




Difference of Latitude and Departure for d| Point 1 


Diat 

1 


Ijat. 


Bep. 


Oiat 


Lat. 


Dep. 


Diat 


Lat. 


Dep. 


Diat 
181 


Lat. 


Dep. 


Diat 
241 


Lat. 


Dep. 


00.8 


OO.U 


61 


49.0 


36.3 


121 


97.2 


72. li 


145.4 


107.8 


193.6 


143.6 


2 


01.6 


01.2 


62 


49.8 


36.9 


122 


98.0 


72.7 


182 


146.2 


108.4 


242 


194.4 


144.2 


S 


02.4 


01.8 


63 


60.6 


37.6 


123 


tfo. o 


73.3: 


183 


147.0 


109.0 


243 


196.2 


144.8 


41 


03.2 


02.4 


64 


61.4 


38.1 


124 


99.6 


73.0: 


184 


147.8 


109.0 


244 


106.0 


145.4 


6 


04.0 


03.0 


66 


52.2 


38.7 


125 


100.4 


74.5 


185 


148.6 


110.2 


245 


106.8 


146.0 


6 


04.8 


03.6 


66 


63.0 


39.3 


126 


101.2 


76.1 


186 


149.4 


110.8 


246 


197.6 


146.6 


7 


05.6 


04.2 


67 


53.8 


39.0 


127 


102.0 


75.7 


187 


150.2 


111.4 


247 


108.4 


147.1 


8 


06.4 


04.8 


68 


64.6 


40.5 


128 


102.8 


76.3 


188 


161.0 


112.0 


248 


199.2 


147.7 


9 


07.2 


05.4 


69 


65.4 


41.1 


120 


103.6 


70.9 


180 


151.8 


112.6 


240 


200.0 


148.3 


10 


08.0 


06.0 


70 


66.2 


41.7 


180 
131 


104.4 


77. 4| 


190 
191 


152.6 
153.4 


113.2 


260 
261 


200.8 


148.9 
149.5 


11 


08.b 


06.6 


71 


67.0 


42.3 


105.2 


78.0 


113.8 


201.6 


12 


00.6 


07.1 


72 


57.8 


42.9 


132 


106.0 


78.6 


192 


154.2 


114.4 


252 


202.4 


160.1 


13 


10.4 


07.7 


73 


68.6 


43.6 


133 


106.8 


79.2- 


193 


165.0 


116.0 


263 


203.2 


160.7 


14 


11.2 


06.3 


74 


69.4 


44.1 


134 


107.6 


79.8! 


191 


166.8 


116.6 


954 


204.0 


161.3 


16 


12.0 


08.9 


76 


60.2 


44.7 


135 


108.4 


80.4 


195 


166.6 


116.2 


966 


204.8 


161.9 


16 


12.9 


09.6 


76 


61.0 


46.3 


136 


109.2 


81.0 


196 


167.4 


116.8 


956 


206.6 


162.6 


17 


13.7 


10.1 


77 


61.8 


46.9 


137 


110.0 


81.6 


197 


168.2 


117.4 


967 


206.4 


163.1 


18 


14.5 


10.7 


78 


62.6 


46.6 


138 


110.8 


82.2 


196 


169.0 


118.0 


968 


207.2 


163.7 


19 


15.3 


11.3 


79 


63.4 


47.1 


139 


111.6 


89.8' 


199 


169.8 


118.5 


259 


20B.0 


164.3 


90 


16.1 


11.9 
12.6 


80 
81 


64.3 


47.7 


140 
141 


112.4 


83.4 


200 
201 


160.6 
161.4 


119.1 


260 
261 


208.8 


164.9 


21 


16.9 


,66.1 


48.3 


113.2 


84.0, 


119.7 


209.6 


166.5 


22 


17.7 


13.1 


82 


66.9 


48.9 


142 


114.0 


84.6 


202 


162.2 


120.3 


262 


210.4 


166.1 


22 


18.6 


13.7 


83 


66.7 


49.4 


143 


114.0 


85.2 


203 


163.0 


120.0 


263 


211.2 


166.7 


24 


19.3 


14.3 


84 


67.6 


60.0 


144 


116.7 


86.8 


204 


163.9 


121.5 


264 


219.0 


157.3 


26 


20.1 


14.9 


86 


68.3 


60.6 


146 


116.6 


86.4 


206 


164.7 


122.1 


265 


219.8 


167.9 


96 


20.9 


16.5 


86 


69.1 


61.2 


146 


117.3 


87.0! 


206 


166.6 


122.7 


266 


913.6 


168.6 


27 


21.7 


16.1 


87 


69.9 


61.8 


147 


118.1 


87.6 


207 


166.3 


123.3 


967 


214.6 


169.1 


28 


22.6 


16.7 


88 


70.7 


52.4 


148 


118.9 


88.2 


908 


167.1 


123.9 


968 


216.3 


169.6 


29 


23.3 


17.3 


89 


71.6 


63.0 


149 


119.7 


88.8; 


209 


167.9 


124.5 


969 


216.1 


160.9 


SO 
SI 


24.1 
24.9 


17.0 


90 
91 


72.3 


63.6 


160 


120.5 


89.4! 


210 


168.7 


125.1 


970 


216.9 


160.8 


18.5 


73.1 


64.2 


161 


121.3 


90.0 


211 


169.6 


126.7 


971 


217.7 


161.4 


82 


26.7 


19.1 


92 


78.9 


64.8 


162 


122.1 


90.6 


912 


170.3 


126.3 


972 


218.6 


169.0 


83 


26.5 


19.7 


93 


74.7 


65.4 


163 


122.9 


91.1 


213 


171.1 


126.0 


278 


219.8 


169.6 


34 


27.3 


20.3 


94 


76.5 


66.0 


154 


123.7 


91.7 


214 


171.9 


127.5 


274 


220.1 


163.2 


86 


28.1 


20.9 


96 


76.3 


56.0 


166 


124.5 


92.3 


215 


172.7 


128.1 


275 


220.0 


163.8 


36 


28.9 


21.4 


96 


77.1 


67.2 


166 


125.3 


92.9 


216 


173.5 


128.7 


276 


221.7 


164.4 


37 


29.7 


22.0 


97 


77.9 


67.8 


167 


126.1 


93.6 


217 


174.3 


129.3 


277 


222.6 


165.0 


38 


30.5 


22.6 


98 


78.7 


68.4 


168 


126.9 


04.1 


218 


175.1 


129.9 


278 


223.3 


165.6 


31^ 


31.3 


23.2 


99 


79.6 


69.0 


159 


127.7 


94.7 


219 


175.9 


130.5 


279 


224.1 


166.2 


40 
41 


32.1 


23.8 


100 
101 


80.3 


69.6 


160 


128.6 


96.3 


220 
221 


176.7 


131.1 


280 
281 


224.9 
226.7 


166.8 


32.9 


24.4 


81.1 


60.2 


161 


129.3 


95.9; 


177.6 


131.7 


167.4 


42 


33.7 


26.0 


102 


81.9 


60.8 


162 


130.1 


96.6 


222 


178.3 


132.2 


282 


226.6 


168.0 


43 


34.5 


25.6 


103 


82.7 


61.4 


163 


130.9 


97.1 


223 


179.1 


132.8 


283 


227.3 


168.6 


44 


35.3 


26.2 


104 


83.6 


62.0 


164 


131.7 


97.7 


224 


179.9 


133.4 


284 


228.1 


169.2 


46 


36.1 


26.8 


106 


84.3 


62.6 


165 


132.5 


98.3 


225 


180.7 


134.0 


286 


228.9 


169.8 


46 


36.9 


27.4 


106 


85.1 


63.1 


166 


133.3 


96.9 


226 


181.6 


134.6 


286 


229.7 


170.4 


47 


87.7 


28.0 


107 


85.9 


63.7 


167 


134.1 


99.6 


227 


182. 3136.21 


287 


236.5 


171.0 


48 


38.6 


28.6 


108 


86.7 


64.3 


168 


134.9 


100.1 


228 


183.1 


136.8 


288 


231.3 


171.6 


40 


39.4 


29.2 


109 


87.5 


64.9 


169 


136.7 


100.7 


229 


188.9 


136.4 


289 


232.1 


172.2 


60 


40.2 


29.8 


110 


88.4 


66.6 


170 
171 


136.5 


101.3 


230 
231 


184.7 
185.5' 


137.0 


290 
291 


232.9 


172.8 


61 


41.0 


30.4 


111 


80.2 


66.1 


137.3 


101.9 


137. G 


233.7 


173.3 


62 


41.6 


81.0 


112 


90.0 


66.7 


172 


138.1 


102. 5I 


232 


186.3 138.2 


292 


234.5 


173.0 


63 


42.6 


31.6 


113 


90.8 


67.3 


173 


138.9 


103.1 


233 


187.1138.8 


293 


236.3 


174.5 


64 


43.4 


32.2 


114 


91.6 


67.9 


174 


139.8 


103.7 


234 


187.9139.4 


294 


236.1 


176.1 


66 


44.2 


32.8 


116 


92.4 


68.6 


176 


140.6 


104.2 


235 


188.8140.0 


295 


236.9 


176.7 


66 


45.0 


33.4 


116 


93.2 


69.1 


176 


141.4 


104.8 


236189.6140.6 


296 


237.7 


176.3 


67 


45.8 


34.0 


117 


94.0 


69.7 


177 


142.2 


105.4 


237190.4141.2 


297 


238.6 


176.9 


68 


46.6 


34.6 


118 


04.8 


70.3 


178 


143.0 


106.0 


238191.2141.8 


298 


239.4 


177.6 


69 


47.4 


36.1 


119 


96.6 


70.9 


179 


143.8 


100.6 


239!l92.0;i42.4 


299 


240.2 


178.1 


60 
Dist 


48.2 


35.7 


120 


96.4 


71.5 


180 


144.6 


107.2 


240' 
Diat 


192.8 


143.0 


300 241.0 


178.7 


Dep. Lat. | 


Dial 


Dep. Lat 


Diat 


Dep. 


Lat.1 


Dep. 


Lat. 


Diat Dep. 


ILat. 








For 4} Points. 1 



u 




TABLE L 1 


Difference of Latitude and Departure for 8| Point 1 


Dist 

1 


Lat. 


Dep. 


Diat 
61 


Lat* 


Dep. 


Diat 
121 


'Lat 


Dep. 


Diat 
181 


Lat. 


Dep. 


Diat 
241 


Ut. 

186.3 


Dep. 


00.8 


00.6 


47.1 


38.7 


03.6 


76.8 


139.9 


114.8 


159.9 


a 


01.6 


01.3 


69 


47.9 


39.3 


122, 94.3 


77.4 


182 


140.7 


115.5 


242 


187.1 


163.5 


s 


02.S 


01.9 


63 


48.7 


40.0 


123 95.1 


78.0 


183 


141.6 


116.1 


243 


187.8 


154.9 


4 


08.1 


09.5 


64 


49.6 


40.6 


124' 95.8 


78.7 


184 


142.2 


116.7 


244 


188.6 


154.8 


6 


OS. 9 


03.2 


65 


50.2 


41.2 


125 


96.6 


79.3 


185 


143.0 


117.4 


245 


189.4 


155.4 


6 


04.6 


03.8 


66 


51.0 


41.9 


126 


97.4 


79.9 


186 


143.8 


118.0 


246 


190.2 


156.1 


7 


05.4 


04.4 


67 


51.8 


42.5 


127 


98.2 


80.6 


187 


144.5 


118.6 


247 


190.9 


156.7 


8 


06.9 


05.1 


68 


62.6 


43.1 


128 


08.9 


81.2 


188 


146.3 


119.3 


248 


191.7 


157.3 





07.0 


06.7 


69 


53.3 


43.8 


199 


99.7 


81.8 


189 


146.1 


119.9 


249 


102.5 


158.0 


10 
11 


07.7 


06.3 


70 
71 


54.1 


44.4 


130 
131 


100.5 


82.5 


190 
191 


146.9 


120.6 


250 
251 


193.2 


158.6 


08.6 


07.0 


54.0 


45.0 


101.3 


83.1 


147.6 


121.2 


194.0 


159.9 


12 


09.S 


07.6 


79 


55.7 


45.7 


132 


102.0 


83.7 


192 


148.4 


121.8 


252 


194.8 


159.9 


IS 


10.0 


08.2 


73 


56.4 


46.3 


133 


102.8 


84.4 


193 


149.2 


122.4 


253 


195.6 


160.5 


14 


10.8 


08.9 


74 


67.2 


46.9 


134 


103.6 


85.0 


104 


150.0 


123.1 


254 


196.3 


161.1 


. 16 


11.6 


09.5 


75 


58.0 


47.6 


135 


104.4 


86.6 


195 


150.7 


123.7 


265 


197.1 


161.8 


16 


19.4 


10.1* 


76 


68.7 


48.2 


136 


105.1 


86.3 


196 


151.5 


124.3 


256 


197.9 


162.4 


17 


IS.l 


10.8! 


77 


69.5 


48.8 


137 


105.0 


86.9 


197 


162.3 


195.0 


257 


198.7 


163.0 


18 


1S.9 


11.4' 


78 


60.3 


49.5 


138 


106.7 


87.5 


198 


153.1 


195.6 


258 


199.4 


163.7 


10 


14.7 


19.0 


79 


61.1 


60.1 


139 


107.4 


88.2 


199 


153.8 


196.2 


259 


200.2 


164.3 


io 

SI 


16.6 


19.7 


80 
81 


61.8 


60.7 


140 


108.2 


88.8 


200 

201 


154.6 


126.9 


260 
261 


201.0 
201.8 


164.9 


16.9 


13.3 


69.6 


61.4 


141 


109.0 


89.4 


155.4 


127.6 


165.6 


2S 


17.0 


14. o: 


89 


63.4 


52.0 


149 


109.8 


90.1 


202 


156.1 


128.1 


262 


202.5 


166.9 


as 


17.8 


14.6 


83 


64.9 


52.7 


143 


110.5 


90.7 


903 


156.9 


128.8 


263 


203.3 


166.8 


.94 


16.6 


15.2 


84 


64.9 


63.3 


144 


111.3 


91.3 


204 


157.7 


129.4 


264 


204.1 


167.5 


S6 


lO.S 


15.9 


85 


65.7 


53.9 


145 


112.1 


92.0 


205 


158.5 


130.0 


265 


204.8 


168.1 


S6 


20.1 


16.5 


86 


66.5 


54.6 


146 


112.9 


92.6 


206 


159.2 


130.7 


966 


205.6 


168.7 


97 


90.9 


17.1 


87 


67.9 


55.2 


147 


113.6 


93.3 


207 


160.0 


131.3 


967 


206.4 


109.4 


98 


91.6 


17.8 


88 


68.0 


55.8 


148 


114.4 


93.9 


908 


160.8 


132.0 


268 


207.2 


170.0 


99 


99.4 


18.4 


89 


68.8 


66.5 


149 


115.2 


94.5 


909 


161.6 


132.6 


269 


207.9 


170.6 


so 


9S.9 


19.0 


90 
91 


69.6 


67.1 


150 
151 


115.9 


95.2 


910 
911 


162.3 


133.2 


270 
271 


208.7 


171.3 


SI 


94.0 


19.7 


70.3 


57.7 


116.7 


95.8 


163.1 


133.9 


209.6 


171.9 


S9 


94.7 


90.3 


99 


71.1 


58.4 


159 


117.5 


96.4 


212 


163.9 


1S4.5 


972 


210.3 


179.6 


3S 


96.6 


90.9 


93 


71.9 


69.0 


153 


118.3 


97.1 


213 


164.6 


135.1 


973 


211.0 


173.9 


S4 


96.S 


91.6 


94 


79.7 


69.6 


154 


119.0 


97.7 


214 


165.4 


135.8 


974 


211.8 


173.8 


S6 


97.1 


92.2 


95 


73.4 


60.3 


155 


119.8 


98.3 


215 


166.2 


136.4 


975 


212.6 


174.5 


S6 


97.8 


99.8 


96 


74.9 


60.9 


156 


120.6 


99.0 


216 


167.0 


137.0 


976 


213.3 


175.1 


S7 


98.6 


93.5 


97 


75.0 


61.5 


157 


121.4 


99.6 


217 


167.7 


137.7 


277 


214.1 


175.7 


S8 


99.4 


94.1 


98 


75.7 


62.2 


158 


129.1 


100.2 


218 


168.5 


138.3 


978 


214.9 


176.4 


SO 


SO.l 


94.7, 


99 


76.5 


62.8 


159 


122.9 


100.9 


219 


169.3 


138.9 


979 


215.7 


177.0 


^40 


SO. 9 


95.4 


100 
101 


77.3 


63.4 


160 
161 


123.7 


101.5 


290 
921 


170.1 


139.6 


280 


216.4 


177.6 
178.3 


41 


SI .7 


96.0 


78.1 


64.1 


124.4 


102.1 


170.8 


140.2 


281 


217.2 


49 


S9.6 


96.6 


102 


78.8 


64.7 


162 


125.2 


102.8 


222 


171.6 


140.8 


282 


218.0 


178.9 


4S 


S3. 9 


97.3 


103 


79.6 


65.3 


163 


126.0 


103.4 


223 


172.4 


141.5 


983 


218.8 


179.6 


44 


S4.0 


97.9 


104 


80.4 


66.0 


164 


126.8 


104.0 


224 


173.1 


142.1 


984 


219.5 


180.9 


46 


34.8 


28.5 


106 


81.9 


66.6 


165 


127.6 


104.7 


295 


173.9 


142.7 


285 


220.3 


180.8 


46 


S6.6 


29.2 


106 


81.9 


67.2 


166 


128.3 


105.3 


296 


174.7 


ia.4 


286 


221.1 


181.4 


47 


36.3 


29.8 


107 


82.7 


67.9 


167 


129.1 


105.9 


997 


175.5 


144.0 


987 


221.8 


189.1 


48 


S7.1 


30.4 


108 


83.6 


68.5 


168 


129.9 


106.6 


998 


176.2 


144.6 


288 


222.6 


189.7 


49 


37.9 


31.1 


109 


84.3 


69.1 


169 


130.6 


107.2 


999 


177.0 


146.3 


989 


223.4 


183.3 


60 
61 


S8.6 


31.7 

- 


110 
111 


85.0 


69.8 


170 
171 


131.4 


107.8 


930 


177.8 


145.9 


290 
291 


224.2 
994.9 


184.0 


39.4 39.3 


86.8 


70.4 


132.2 


108.5 


931 


178.6 


146.5 


184.6 


62 


40.9 33.0 


112 


86.6 


71.0 


172 


133.0 


109.1 


232 


179.3 


147.2 


292 


995.7 


186.9 


6S 


41.0 


33.6 


113 


87.3 


71.7 


173 


133.7 


109.7 


233 


180.1 


147.8 


293 


226.5 


185.9 


64 


41.7 


34.3 


114 


88.1 


72.3 


174 


134.5 


110.4 


234 


180.9 


148.4 


294 


227.3186.5 


65 


49.6 


34.9 


115 


88.9 


73.0 


175 


135.3 


111.0 


235 


181.7 


149.1 


295 


228.0187.1 


66 


43.3 


35.5 


116 


89.7 


73.6 


176 


136.0 


111.6 


236 


182.4 


149.7 


296 


298.8|l87.8 


67 


44.1 


36.2 


117 


90.4 


74.2 


177 


136.8 


112.3 


937 


183.2 


150.3 


297 


229.6188.4 


68 


44.8 


36.8 


118 


91.2 


74.0 


178 


137.6 


112.9 


938 


184.0 


151.0 


298 


230.4 189.0 


69 


46.6 


37.4 


119 


92.0 


76.5 


179138.4 


113.6 


939 


184.7 


161.6 


299 


231.1189.7 


60 


46.4* 38.1 


120 
DiBt 


92.8 


76.1 


180 
Diat 


139.1 


114.2 


940 
Diat 


186.5 


162.3 


300 


931.9190.3 


Ditt 


Dep. i JUt. 


Dep. 


Lat. 


Dep. 


Ut. 


Dep. 


Lat 


Diat 


Dep. Lat. 


1 For 4i Points. 1 







TABLE L 15 1 




Difference of Latitude and Departiue for 3| Points. | 


Dist 


Ut. 


Dep. 


Dist 
61 


Ut. 
46.2 


D«p. 


Dist 
121 


Lat. 


Dep. 


Diet 
181 


Ut. 
134.1 


Dep. 


Diet 
841 


Lat. 


Dep. 


1 


00.7 


00.7 


41.0 


89.6 


81.3 


121.5 


178.6 


161.8 


S 


01.5 


01.3 


68 


46.9 


41.6 


122 


90.4 


81.9 


182 


134.8 


188.2 


848 


179.3 


162.5 


S 


08.8 


02.0 


63 


46.7 


48.3 


123 


91.1 


82.6 


183 


136.6 


188.9 


843 


180.0 


163.2 


4 


03.0 


02.7 


64 


47.4 


43.0 


124 


91.9 


83.3 


184 


136.3 


183.6 


844 


180.8 


163.8 


5 


03.7 


03.4 


65 


48.2 


43.6 


125 


92.6 


83.9 


185 


137.1 


184.8 


845 


181.6 


164.6 


6 


04.4 


04.0 


66 


48.9 


44.3 


126 


93.4 


84.6 


186 


137.6 


184.9 


846 


188.8 


165.^ 


7 


05.8 


04.7 


67 


49.6 


46.0 


127 


94.1 


86.3 


187 


138.6 


185.6 


847 


183.0 


165.0 


8 


05.9 


05.4 


68 


60.4 


46.7 


128 


94.8 


86.0 


188 


139.3 


186.2 


848 


183.6 


166.5 


9 


06.7 


06.0 


69 


51.1 


46.3 


129 


95.6 


86.6 


189 


140.0 


126.9 


.849 


184.6 167.8 1 


10 
11 


07.4 


06.7 


70 
71 


61.9 


47.0 


130 
131 


96.3 


87.3 


190 
191 


140.8 


127.6 


850 
851 


186.8 


167.0 1 


08.8 


07.4 


52.6 


47.7 


97.1 


88.0 


141.6 


188.3 


186.0 


16875 1 


12 


08.9 


08.1 


72 


53.3 


48.3 


132 


97.8 


88.6 


192 


142.8 


188.9 


858 


186.7 169.8 1 


13 


09.6 


08.7 


73 


54.1 


49.0 


133 


98.6 


89.3 


193 


143.0 


189.6 


853 


187.6 


169.0 1 


14 


10.4 


09.4 


74 


64.8 


49.7 


134 


99.3 


90.0 


194 


143.7 


130.3 


254 


188.8 


170.6 1 


15 


11.1 


10.1 


75 


55.6 


60.4 


136 


100.0 


90.7 


196 


144.5 


130.9 


856 


188.9171.8 1 


16 


11.9 


10.7 


76 


56.3 


51.0 


136 


100.8 


01.3 


196 


146.8 


131.6 


256 


189.7 


171.0 1 


17 


12.6 


11.4 


77 


57.0 


61.7 


137 


101.6 


02.0 


197 


146^0 


138.3 


857 


190.4 


172.6 1 


18 


13.3 


18.1 


78 


67.8 


58.4 


138 


102.2 


92.7 


198 


146.7 


133.0 


258 


191.8173.8 


10 


14.1 


12.8 


79 


58.5 


63.0 


139 


103.0 


93.3 


199 


147.4 


133.6 


869 


191.W17S.9 


90 
81 


14.8 


13.4 


80 
81 


59.3 


53.7 


140 


103.7 


94.0 


300 
801 


148.8 


134.3 


260 
361 


Ift2.ffll74.6 
193.4)175.3 


15.6 


14.1 


60.0 


54.4 


141 


104.6 


94.7 


148.9 


136.0 


82 


16.3 


14.8 


82 


60.8 


66.1 


148 


105.2 


96.4 


208 


149.7 


135.6 


862 


194.1 


176.01 


8S 


17.0 


16.4 


83 


61.5 


65.7 


143 


106.0 


96.0 


203 


160.4 


136.3 


368 


194.«176.6| 


84 


17.8 


16.1 


84 


62.8 


66.4 


144 


106.7 


96.7 


204 


161.1 


137.0 


264 


196.dl77.3| 


85 


18.5 


16.8 


85 


63.0 


67.1 


145 


107.4 


97.4 


206 


161.9 


137.7 


365 


196.8 


178.0 


86 


19.3 


17.5 


86 


63.7 


67.7 


146 


108.2 


96.0 


206 


158.6 


138.3 


266 


197.1 


178.6 


87 


80.0 


18.1 


87 


64.5 


58.4 


147 


108.9 


96.7 


807 


153.4 


139.0 


267 


107.8 


179.3 


3S 


80.7 


18.8 


88 


65.8 


69.1 


148 


109.7 


99.4 


208 


154.1 


130.7 


268 


198.6 


180.0 


89 


81.5 


19.5 


80 


66.9 


69.8 


149 


110.4 


100.1 


209 


164.9 


140.3 


369 


199.3 


180.6 


80 
ai 


82.2 


20.1 


90 
91 


66.7 


60.4 


150 


111.1 


100.7 


810 
811 


156.6 


141.0 


870 
271 


200.1 


181.3 


83.0 


20.8 


67.4 


61.1 


161 


111.9 


101.4 


166.3 


141.7 


200.8 


182.0 


88 


83.7 


21.5 


02 


68.8 


61.8 


168 


112.6 


108.1 


212 


167.1 


148.4 


272 


201.6 


182.7 


83 


24.4 


28.2 


93 


68.9 


68.4 


163 


113.4 


102.7 


213 


157.8 


143.0 


273 


202.3 


183.3 


34 


25.2 


22.8 


94 


69.6 


63.1 


154 


114.1 


103.4 


214 


168.6 


143.7 


274 


203.0 


184.0 


35 


25.9 


23.5 


95 


70.4 


63.8 


166 


114.8 


104.1 


215 


169.3 


144.4 


876 


203.8 


184.7 


36 


26.7 


84.2 


96 


71.1 


64.6 


166 


115.6 


104.8 


216 


160.0 


145.0 


276 


204.6 


186.3 


37 


27.4 


24.8 


97 


71.9 


66.1 


167 


116.3 


106.4 


217 


160.8 


145,7 


277 


206.2 


186.0 


38 


28.2 


25.5 


98 


78.6 


66.8 


168 


117.1 


106.1 


218 


161.5 


146.4 


878 


206.0 


186.7 


39 


28.9 


26.2 


99 


73.3 


66.5 


159 


117.8 


106.8 


219 


162.3 


147.1 


879 


206.7 


187.4 


40 
41 


29.6 


26.9 


100 


74.1 


67.2 


160 


118.5 


107.4 


280 
221 


163.0 


147.7 


280 
881 


207.5 
208.2 


188.0 


30.4 


27.6 


101 


74.8 


67.8 


161 


119.3 


108.1 


163.7 


148.4 


188.7 


42 


31.1 


28.2 


102 


75.6 


68.5 


162 


120.0 


108.8 


222 


164.6 


149.1 


888 


208.0 


189.4 


43 


31.9 


28.9 


103 


76.3 


09.2 


163 


120.8 


109.5 


223 


166.2 


149.7 


883 


200.7 


190.0 


44 


32.6 


29.5 


104 


T7.1 


69.8 


164 


121.5 


110.1 


224 


166.0 


150.4 


884 


210.4 


190.7 


45 


33.3 


30.2 


106 


77.8 


70.5 


165 


122.3 


110.8 


226 


166.7 


151.1 


886 


211.2 


101.4 


46 


34.1 


30.9 


106 


78.5 


71.2 


166 


123.0 


111.5 


226 


167.4 


151.8 


886 


211.0 


198.1 


47 


34.8 


31.6 


107 


79.3 


71.8 


167 


123.7 


112.1 


227 


168.8 


168.4 


287 


212.6 


108.7 


48 


35.6 


32.2 


108 


80.0 


72.6 


168 


124.5 


112.8 


228 


168.9 


163.1 


288 


213.4 


108.4 


49 


36.3 


32.9 


109 


80.8 


73.2 


169 


125.2 


113.5 


229 


169.7 


163.8 


889 


214.1 


194.1 


50 
51 


37.0 


33.6 


110 
111 


81.5 


73.9 


170 
171 


126.0 


U4.2 


230 
231 


170.4 


164.6 


890 
291 


214.9 


194.7 


37.8 


34.2 


82.8 


74.5 


186.7 


114.8 


171.8 


165.1 


216.6 


196.4 


52 


38.5 


34.9 


112 


83.0 


76.2 


172 


187.4 


115.6 


238 


171.9 


166.8 


292 


216.4 


196.1 


63 


39.3 


35.6 


113 


83.7 


75.9 


173 


128.2 


116.2 


233 


172.6 


156.6 


293 


217.1 


196.8 


54 


40.0 


36.3 


114 


84.5 


76.5 


174 


128.9 


116.8 


234 


173.4 


157.1 


294 


217.8 


197.4 


55 


40.7 


36.9 


115 


85.2 


77.2 


175 


129.7 


117.5 


236 


174.1 


157.8 


296 


218.6198.1 


60 


41.5 


37.6 


116 


85.9 


77.9 


176 


130.4 


118.2 


236 


174.9 


158.6 


296 


219.3198.8 


67 


42.2 


38.3 


117 


86.7 


78.6 


177 


131.1 


118.9 


237 


176.6 


169.1 


297 


280.1199.4 


58 


43.0 


38.9 


118 


87.4 


79.2 


178 


131.9 


119.5 


238 


176.3 


169.8 


898 


280.8200.1 


60 


43.7 


30.6 


119 


88.8 


79.9 


179 


132.6 


120.2 


239 


177.1 


160.5 


899 


221.6 200.8 


60 

Dist 


44.6 


40.3 


120 
Dist 


88.9 


80.6 


180 
Dist 


133.4 


120.9 


240 


177.8 


161.2 


300 


222.3201.5 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist 


Dep. 


Ut. 


Dist 


Dep.i Ul 


For 4i Points. 1 
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TABLE I. 1 




Difference of Latitade and Departure for 4 Points. | 


But 


Lat. 


Dep. 


Ditt 
61 


Lat. 

1 


Pepi 


Diat 
121 


Lat. 


Dep. 


Diat 
181 


Lat. 


Dap. 
128.0 


'Diat 

1 

241 


Ut. 


Dep. 


1 


00.7 


00.7 


43.1 


43.1 


85.6 


85.6 


128.0 


170.4 


170.4 


2 


01.4 


01.4 


62 43.8 


48.8 


122 


86.8 


86.8 


182128.7 


128.7 


242 


171.1 


171.1 


8 


02.1 


02.1 


63 44.5 


44.5 


128 


87.0 


87.0 


183 129.4 


129.4 


248 


171.8 


171.8 


4 


02.8 


02.8 


64' 45.8 


45.3 


124 


87.7 


87.71 


184180.1 


180.1 


244 


172.5 


172.5 


6 


03.5 


03.5 


65' 46.0 


46.0 


125 


88.4 


88.4 


185|180.8 


180.8 


245 


178.2 


178.2 


6 


04.2 


04.2 


66 


46.7 


46.7 


126 


89.1 


89.1 


186131.5 


131.5 


246 


173.0 


173.9 


7 


04.0 


04.0 


67 


47.4 


47.4 


127 


89.8 


89.8 


187 182.2 


132.2 


247 


174.7 


174.7 


8 


05.7 


05.7 


68 


48.1 


48.1 


128 


90.5 


90.5 


188132.9 


132.9 


248 


175.4 


175.4 


9 


06.4 


06.4 


69 


48.8 


48.8 


129 


91.2 


91.2 


189138.6 


138.6 


249 


176.1 


176.1 


10 
11 


07.1 


07.1 
07.8 


70 
71 


49.5 


49.5 


ISO 
181 


91.9 


91.9 


190 
191 


184.3 


184.3 


250 
251 


176.8 


176.8 


07.8 


50.2 


50.2 


92.6 


92.6 


135.1 


135.1 


177.6 


177.5 


12 


08.5 


08.5 


72 


50.9 


50.9 


132 


93.8 


98.3 


192135.8 


135.8 


252 


178.2 


178.2 


IS 


09.2 


09.2 


73 


51.6 


51.6 


133 


94.0 


94.0 


198136.5 


186.5 


2^8 


178.9 


178.9 


14 00.« 


09.9 


74 


52.3 


52.3 


134 


94.8 


94.8 


194187.2 


187.2 


254 


179.6 


179.6 


16 


10.0 


10.6 


75 


53.0 


63.0 


185 


05.5 


95.5 


196137.9 


187.9 


255 


180.8 


180.3 


16 


11.8 


U.S 


76 


53.7 


53.7 


186 


96.2 


96.2 


196138.6 


188.6 


256 


181.0 


181.0 


17 


12.0 


12.0 


77 


54.4 


54.4 


187 


96.9 


96.9 


197 139.8 


139.8 


257 


181.7 


181.7 


18 


12-7 


12.7 


78 


55.2 


55.2 


138 


97.6 


97.6 


198140.0 


140.0 


258 


182.4 


182.4 


19 12.4 


13.4 


79 


55.9 


55.9 


139 


98.3 


96.8 


199!l40.7 


140.7 


260 


188.1 


183.1 


20! 14.1 


14.1 


80 
81 


56.6 


66.6 


140 
141 


99.0 


99.0 


200;i41.4 


141.4 


260 


183.8 


183.8 


21 14.8 


14.8 


57.3 


57.3 


99.7 


99.7 


201 142.1 


142.1 


261 


184.6 


184.6 


22 15.6 


15.6 


82 


58.0 


58.0 


142 


100.4 


100.4 


202142.8 


142.8 


262 


185.8 


186.3 


23| 16.8 


16.3 


88 


68.7 


58.7 


143 


101.1 


101.1 


203143.5 


143.5 


268 


186.0 


186.0 


24^ 17.0 


17.0 


84 


59.4 


59.4 


144 


101.8 


101.8 


204 144.2 


144.2 


264 


196.7 


186.7 


25 


17.7 


17.7 


85 


60.1 


60.1 


145 


102.5 


102.5 


205145.0 


146.0 


265 


187.4 


187.4 


26 


18.4 


18.4 


86 


60.8 


60.8 


146 


103.2 


108.2 


206145.7 


145.7 


266 


I8H.1 


188.1 


27 


19.1 


19.1 


87 


61.5 


61.5 


147 


103.9 


103.9 


207 


146.4 


146.4 


267 


188.8 


188.8 


28 10.8 


19.8 


88 


62.2 


62.2 


148 


104.7 


104.7 


208147.1 


147.1 


268 


189.5 


189.5 


29 20.5 


20.6 


89 


62.9 


62.9 


149 


105.4 


105.4 


209147.8 


147.8 


260 


190.2 


190.2 


80' 


21.2 


21.2 


90 
91 


68.6 


63.6 


150 


106.1 


106.1 


210 
211 


148.5 


148.5 


270 
271 


190.9 


190.9 


81 


21.9 


21.9 


64.8 


64.3 


151 


106.8 


too. 8 


149.2 


149.2 


191.6 


191.6 


82 22.6 


22.6 


92 


65.1 


65.1 


152 


107.5 


107.5 


212 149.9 


149.9 


272 


192.8 


192.3 


89 28.8 


23.8 


98 


65.8 


65.8 


158 


108.2 


108.2 


218150.6 


150.6 


273 


193.0 


198.0 


84 24.0 


24.0 


94 


66.5 


66.6 


154 


108.9 


108.0 


214151.3 


151.3 


274 


198.7 


198.7 


85 24.7 


24.7 


95 


67.2 


67.2 


155 


109.6 


109.6 


215 152.0 


152.0 


275 


194.6 


194.5 


86 25.5 


25.5 


96 


67.9 


67.9 


156 


110. 8 


110.3 


216152.7 


152.7 


276 


196.2 


196.2 


87 26.2 


26.2 


97 


68.6 


68.6 


157 


111.0 


111.0 


217!l53.4 


153.4 


277 


195.9 


106.9 


88 26.9 


26.9 


98 


69.8 


69.8 


158 


111.7 


U1.7 


218il54.1 


154.1 


278 


196.6 


196.6 


39 27.6 


27.6 


99 


70.0 


70.0 


159 


112.4 


112.4 


219154.9 


154.9 


279 


197.3 


197.3 


40 


28.8 


28.8 


100 
101 


70.7 


70.7 


160 
161 


118.1 


113.1 


220 


155.6 


155.6 


280 


198.0 


196.0 
196.7 


41 


29.0 


29.0 


71.4 


71.4 


113.8 


118.8 


221 


156.8 


166.3 


281 


198.7 


42 20.7 


29.7 


102 


72.1 


72.1 


162 


114.5 


114.5 


222157.0 


157.0 


282 


199.4 


199.4 


48 30.4 


30.4 


108 


72.8 


72.8 


168 


115.8 


115.3 


223157.7 
224'158.4 


157.7 


288 


200.1 


200.1 


44 31.1 


31.1 


104 


78.5 


78.5 


164 


116.0 


116.0 


158.4 


284 


200.8 


200.8 


45 31.8 


81.8 


105 


74.2 


74.2 


165 


116.7 


116.7 


225159.1 


150.1 


285 


201.5 


201.6 


46 82.5 


32.5 


106 


75.0 


75.0 


166 


117.4 


117.4 


226 


159.8 


159.8 


286 


202.2 


202.S 


47 38.2 


33.2 


107 


75.7 


75.7 


167 


118.1 


118.1 


227 


160.5 


160.5 


287 


202.0 


202.9 


48 33.9 


88.9 


108 


76.4 


76.4 


168 


118.8 


118.8 


228 


161.2 


161.2 


288 


208.6 


208.6 


49! 34.6 


34.6 


109 


77.1 


77.1 


169 


119.5 


119.5 


229 


161.9 


161.9 


289 


204.3 


204.8 


50 


* 35.4 


85.4 


110 
111 


77.8 


77.8 


170 
171 


120.2 


120.2 


280 


162.6 


162.6 


290 
291 


205.1 


205.1 


51 


36.1 


86.1 


78.5 


78.5: 


120.9 


120.9 


231 


163.8 


163.3 


205.8 


205.8 


52 36.» 


36.8 


112 


79.2 


79.2 


172 


121.6 


121.6 


232 


164.0 


164.0 


292 


206.5 


206.5 


53! 37.5 


37.5 


113 


79.9 


79.9 


173 


122.3 


122.3 


283 


164.8 


104.8 


298 


207.2 


207.2 


54 


38.2 


88.2 


114 


80.6 


80.6 


174 


123.0 


123.0 


284165.6 


165.5 


294 


207.9207.9 


55 


88.9 


38.9 


115 


81.3 


81.8 


175 


128.7 


123.7 


285166.2 


I66.2' 


295 


208.6208.6 


56 


89.6 


39.6 


116 


82.0 


82.0 


176 


124.4 


124.4 


236166.9 


166.9 


296 


209.8200.8 


57 


40.8 


40.3 


117 


82*7 


82.7 


177 


125.2125.2 


287 


167.6 


167.6 


297 


210.0210.0 


5^ 


41.0 


41.0 


118 


83.4 


83.4 


178 


125.9125.9 


288 


168.3 


168.3 


298 


210.7J210.7 


5« 


41.7 


41.7 


119 


84.1 


84.1 


179 


126.6126.6 


289169.0 


169.0; 


299 


211.4 211.4 


60 
Bist 


42.4 


42.4 


120 
Uist 


84.8 


84.8 


180 


127.3127.3 


240 160.7 


160.7 


800 
Diat 


212.1212.1 


Dep. 


Lat. 


,Dep. 


Lat. 


Ibiat 


Dap.l Lat. 


Diet rDep. 


Lat.' 


Dep.l Lat. 


For 4 Points. 1 







TABLE 11. 17 
Difference of Latitude and Departure for 1 Degree. 


Dist 
1 


Lat. 


Dep. 


Dist 
61 


Lst. 


Dep. 


Dist 


Lat. 


Dep. 


Dist 
181 


Lat. 


Dep. 


'Dist 
1 241 


Ut. 


Dep. 


01.0 


00.0 


61.0 


01.1 


121 


121.0! 02.1 


181.0 


03. 2 


241.0 


04.2 


S 


02.0 


00.0 


62 


62.0 


01.1 


122 


122.0 02.1 


182 


182 


.0 


03.2 


i 242 


242 


.0 


04.2 


S 


03.0 


00.1 


63 


63.0 


01.1 


123 


123.0 02.1 


183 


183 


.0 


03.2 


243 


243 


.0 


04.2 


4 


04.0 


00.1 


64 


64.0 


01.1 


124 


124.0 


02.2 


184 


184 


.0 


03.2 


244 


244 


.0 


04.3 


5 


06.0 


00.1 


65 


65.0 


01.1 


125 


125.0 


02.2 


185 


185 


.0 


03.2 


245 


245. 


.0 


04.3 


6 


06.0 


00.1 


66 


66.0 


01.2 


126 


126.0 


02.2 


186 


186. 


.0 


03.2 


24G 


246. 


.0 


04.3 


7 


07.0 


00.1 


67 


67.0 


01.2 


127 


127.0 


02.2 


187 


187. 


.0 


03.3 


247 


247. 





04.3 


8 


08.0 


00.1 


68 


68.0 


01.2 


128 


128.0 


02.2 


188 


188. 


,0 


03.3 


248 


248. 


>D 


04.3 





09.0 


00.2 


69 


69.0 


01.2 


129 


129.0 


02.3 


189 


189. 


.0 


03.3 


249 


249. 





04.3 


10 


10.0 


00.2 


70 
71 


70.0 


01.2 


130 
131 


130.0 


02.3 


100 
191 


190. 





03.3 


250 
"251 


250. 





04.4 


11 


11.0 


00.2 


71.0 


01.2 


131.0 02. 3| 


191. 





03.3 


251. 





04.4 


12 


12.0 


00.2 


72 


72.0 


01.3 


182 


132.0 


02.3 


192192. 


.0 


03.4 


252 


252. 





04.4 


13 


13.0 


00.2 


73 


73.0 


01.3 


133 


133.0 


02.3 


193193. 





03.4 


253 


253. 


.0 


04.4 


14 


14.0 


00.2 


74 


74.0 


01.3 


134 


134.0 


02.3 


194*194. 


.0 


03.4 


254 


254. 


.0 


04.4 


15 


16.0 


00.3 


76 


76.0 


01.3 


185 


135.0 


02.4 


196195. 





03.4 


255 


255, 


.0 


04.5 


10 


16.0 


00.8 


76 


76.0 


01.3 


136 


136.0 


02.4 


196196. 





03.4 


256 


256, 


.0 


04.6 


17 


17.0 


00.3 


77 


77.0 


01.3 


137 


137.0 


02.4 


197 197. 





03.4 


257 


257, 


.0 


04.6 


18 


18.0 


00.3 


78 


78.0 


01.4 


138 


138.0 


02.4 


198198. 





03.5 


258 


258. 


.0 


04.5 


19 


19.0 


00.8 


79 


79.0 


01.4 


139 


139.0 


02.4 


199199. 





03.5 


250 


259. 


.0 


04.6 


20 
21 


20.0 


00.3 


80 
81 


80.0 


01.4 


140 : 
141 


140.0 


02.4 
02.6 


200 
201* 


200. 


.0 


03.5 
03.6 


260 
261 


260, 
261. 


.0 
.0 


04.6 
04.6 


21.0 


00.4 


81.0 


01.4 


141.0 


201. 


.0 


22 


22.0 


00.4 


82 


82.0 


01.4 


142 : 


142.0 


02.6 


202 202. 


.0 


03.5 


262 


262 


.0 


04.6 


23 


23.0 


00.4 


83 


83.0 


01.4 


UZ 


143.0 


02.6 


203203. 


.0 


03.5 


203 


263, 


.0 


04.6 


24 


24.0 


00.4 


84 


84.0 


01.6 


144 


144.0 


02.6 


204 204 





03.6 


264 


264 


.0 


04.6 


25 


26.0 


00.4 


86 


86.0 


01.6 


145 


145.0 


02.6 


205 205. 


.0 


03.6 


265 


265 


.0 


04.6 


26 


26.0 


00.6 


86 


86.0 


01.6 


146 


146.0 


02.6 


206 206. 


.0 


03.6 


266 


266 


.0 


04.6 


27 


27.0 


00.5 


87 


87.0 


01.5 


147 


147.0 


02.6 


207 207. 


.0 


03.6 


267 


207 


.0 


04.7 


28 


28.0 


00.5 


88 


88.0 


01.5 


148 


148.0 


02.6 


208208. 


.0 


03.6 


268 


268 


.0 


04.7 


29 


29.0 


00.5 


89 


80.0 


01.6 


149 


149.0 


02.6 


200200. 


.0 


03.6 


269 


269 


.0 


04.7 


SO 
SI 


30.0 


00.5 


90 
91 


90.0 


01.6 
01.6 


150 
151 


150.0 


02.6 


210 
211 


210 


.0 


03.7 


270 
271 


270 
271 


.0 
,0 


04.7 


31.0 


00.5 


91.0 


161.0 


02.6 


211. 


.0 


03.7 


04.7 


32 


32.0 


00.6 


92 


92.0 


01.6 


152 


152.0 


02.7 


212 212 


.0 


03.7 


272 


272 


.0 


04.7 


33 


33.0 


00.6 


93 


93.0 


01.6 


153 


153.0 


02.7 


213 213. 


.0 


03.7 


273 


273 


.0 


04.8 


34 


34.0 


00.6 


94 


94.0 


01.6 


164 


154.0 


02.7 


214 214. 


.0 


'03.7 


274 


274 


.0 


04.8 


S5 


36.0 


00.6 


96 


96.0 


01.7 


165 


155.0 


02.7 


215 21^. 


.0 


03.8 


275 


275 


.0 


04.8 


36 


36.0 


00.6 


96 


96.0 


01.7 


166 


156.0 


02.7 


216 216 


.0 


03.8 


276 


276 


.0 


04.8 


37 


37.0 


00.6 


97 


97.0 


01.7 


167 


157.0 


02.7 


217,217 


.0 


03.8 


277 


277 


.0 


04.8 


38 


38.0 


00.7 


98 


98.0 


01.7 


168 


158.0 


02.8 


218 218 


.0 


03.8 


278 


278 


.0 


04.9 


. SO 


39.0 


00.7 


99 


99.0 


01.7 


169 


150.0 


02.8 


219 219. 


.0 


03.8 


279 


279 


.0 


04.9 


40 
41 


40.0 


00.7 


100 
101 


100.0 


01.7 
01.8 


160 
161 


160.0 


02.8 


220 
221 


220 


.0 


03.8 


280 
281 


280 


.0 


04.9 


41.0 


00.7 


101.0 


161.0 


02.8 


221 


.0 


03.9 


281 


.0 


04.9 


42 


42.0 


00.7 


102102.0 


01.8 


162 


162.0 


02.8 


222 222. 


.0 


03.9 


282 


282 


.0 


04.9 


43 


43.0 


00.8 


.103103.0 


01.8 


163 


163.0 


02.8 


223 223. 


.0 


03.9 


283 


283 


.0 


04.9 


44 


44.0 


00.8 


.104104.0 


01.8 


164 


164.0 


02.9 


224 224 


.0 


03.9 


284 


284 


.0 


05.0 


45 


45.0 


00.8 


105106.0 


01.8 


165 


165.0 


02.0 


225 225 


.0 


03.9 


285 


285 


.0 


06.0 


46 


46.0 


00.8 


106106.0 


01-8 


166 


160.0 


02.9 


226 226 


.0 


03.9 


286 


286 


.0 


06.0 


47 


47.0 


00.8 


107.107.0 


01.9 


167 


167.0 


02.9 


227,227. 


.0 


04.0 


287 


287 


.0 


05.0 


48 


48.0 


00.8 


108108.0 


01.9 


168 


168.0 


02.9 


228228 


.0 


04.0 


288 


288 


.0 


05.0 


49 


49.0 


00.9 


109100.0 


01.9 


160 


169.0 


02.9 


229^229. 


.0 


04.0 


289 


289 


.0 


06.0 


60 
61 


60.0 


00.9 


110 
111 


110.0 


01.9 


170 
171 


170.0 


03.0 


230 
231 


230. 


.0 


04.0 


290 
291 


290 


.0 


05.1 


61.0 


00.9 


111.0 


01.9 


171.0 


03.0 


231 


.0 


04.0 


291. 


.0 


06.1 


62 


62.0 


00.9 


112112.0 


02.0 


172 


172.0 


03.0 


232 232. 


.0 


04.0 


292 


202 


.0 


05.1 


53 


63.0 


00.9 


113118.0 


02.0 


173 


173.0 


03.0 


233233. 


.0 


04.1 


293 


293 


.0 


05.1 


64 


64.0 


00.9 


114114.0 


02.0 


174 


174.0 


03.0 


234|234. 


.0 


04.1 


294 


294. 


.0 


06.1 


65 


55.0 


01.0 


115116.0 


02.0 


175 


175.0 


03.1 


235 235. 


.0 


04.1 


295 


295 


.0 


06.1 


66 


56.0 


01.0 


116116.0 


02.0 


176 


176.0 


03.1 


236 236, 


.0 


04.1 


296 


296 


.0 


05.2 


67 


67.0 


01.0 


117.117.0 


02.0 


177 


177.0 


03.1 


237 237. 


.0 


04.1 


297 


297 


.0 


06.2 


68 


68.0 


01.0 


118118.0 


02.1 


178 


178.0 


03.1 


238 238. 


.0 


04.2 


298 


298. 


.0 


05.2 


69 


69.0 


01.0 


119119.0 


02.1 


179 


179.0 


03.1 


239239. 


.0 


04.2 


299 


299. 


.0 


05.2 


Is 


60.0 


01.0 


120 
Dist 


120.0 


02.1 
Ut. 


180 


180.0 


03.1 


240 
Dist 


240 


.0 


04.2 


300 
Dist 


300 


.0 


05.2 


Dep. 


Ut. 


Dep. 


Dist 


Dep. Lat. I 


Dep. 


Ut. 


Dep. 


Ut. 


L 




c For 89 Degrc 


(63. 
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tABLE II. 




1 


Difference of Latitude and Departure for d Degrees. 1 


Ditt 

1 


Lat. 


Dep. 


Dist 
61 


Lat. 


Dep. 


Dili 

121 


Ut. 


Dep. 


Diat 


Lai. 


Dep. 


Diat 

"241 


Lat. 


Dep. 


01.0 


00.0 


61.0 


02.1 


120.9 


04.2 


180.9 


06.3 


240.9 


08.4 


2 


02.0 


00.1 


62 


62. 





02.2 


122 


121.9 


04.3 


182 


181.9 


06.4 


242 


241.9 


08.4 


3 


03.0 


00.1 


63 


63. 





02.2 


123 


122.9 


04.3 


183 


182.9 


06.4 


243 


242.9 


08.5 


4 


04.0 


00.1 


64 


64. 





02.2 


124 


123.9 


04.3 


184 


183.9 


06.4 


244 


243.9 


08.6 


5 


05.0 


00.2 


65 


65, 





02.3 


125 


124.9 


04.4 


185 


184.9 


06.5 


245 


244.9 


08.6 


6 


06.0 


00.2 


66 


66. 





02.3 


126 


126.9 


04.4 


186 


lb6.9 


06.5 


246 


246.8 


08.6 


7 


07.0 


00.2 


67 


67. 





02.3 


127 


126.9 


04.4 


187 


186.9 


06.5 


247 


246.8 


08.6 


8 


08.0 


00.3 


68 


68. 





02.4 


128 


127.9 


04.5 


188 


187.9 


06.6 


248 


247.8 


08.7 


9 


09.0 


00.3 


69 


69. 





02.4 


129 


128.9 


04.5 


189 


188.9 


06.6 


249 


248.8 


08.7 


10 
11 


10.0 


00.3 
t»U.4 


70 
71 


70. 





02.4 

1 


130 
131 


129.9 


04.5 


190 


189.9 


06.6 


250 
261 


249.8 
260.8 


08.7 


11.0 


71. 





02.5 


130.9 


04.6 


191 


190.9 


06.7 


08.8 


12 


12.0 


00.4 


72 


72. 





02.5 


132 


181.9 


04.6 


192 


191.9 


06.7 


252 


261.8 


08.8 


IS 


13.0 


00.5 


73 


73, 





02.5 


133 


132.9 


04.6 


193 


192.0 


06.7 


253 


252.8 


08.8 


14 


14.0 


00.5 


74 


74. 





02.6 


134 


133.9 


04.7 


194 


193.9 


06.8 


254 


263.8 


08.9 


15 


15.0 


00.5 


75 


75. 





02.6* 


135 


134.9 


04.7 


195 


194.9 


06.8 


256 


264.8 


08.9 


16 


16.0 


00.6 


76 


76, 





02.7 


136 


135.9 


04.7 


196 


195.9 


06.8 


266 


266.8 


08.9 


17 


17.0 


00.6 


77 


77. 





02.7 


137 


136.9 


04.8 


197 


196.9 


06.9 


267 


266.8 


09.0 


18 


18.0 


00.6 


78 


78. 





02.7 


138 


137.9 


04.8 


198 


197.9 


06.9 


268 


267.8 


09.0 


VO 


19.0 


00.7 


79 


79. 





02.8 


139 


138.9 


04.9 


199 


198.9 


06.9 


269 


258.8 


09.0 


20 
21 


20.0 
21.0 


00.7 


80 
81 


80. 
81. 






02.8 


140 
141 


139.9 


04.9 


200 
201 


199.9 
200.9 


07.(1 


260 
261 


269.8 


09.1 


00.7 


02.8 


140.9 


04.9 


07.0 


260.8 


09.1 


22 


22.0 


00.8 


82 


81. 


9 


tf2.9 


142 


141.9 


06.0 


202 


201.9 


07.0 


262 


261.8 


•9.1 


SS 


23.0 


00.8 


83 


82. 


9 


02.9 


143 


142.9 


06.0 


203 


202.0 


07.1 


263 


262.8 


09.2 


24 


24.0 


00.8 


84 


83. 


,9 


02.9 


144 


143.9 


06.0 


204 


203.9 


07.1 


264 


263.8 


00.2 


25 


25.0 


00.9 


85 


84. 


9 


03.0 


146 


144.9 


06.1 


205 


204.0 


07.2 


265 


264.8 


09.2 


26 


26.0 


00.9 


86 


85. 


9 


03.0 


146 


145.9 


06.1 


206 


206.9 


07.2 


266 


266.8 


09.3 


27 


27.0 


00.9 


87 


86. 


9 


03.0 


147 


146.9 


05.1 


207 


206.9 


07.2 


267 


266.8 


09.3 


28 


28.0 


01.0 


88 


87. 


9 


03.1 


148 


147.9 


05.2 


208 


207.9 


07.8 


268 


267.8 


09.4 


29 


29.0 


01.0 


89 


88. 


9 


63.1 


149 


148.9 


05.2 


209 


208.9 


07.3 


269 


268.8 


09.4 


30 
31 


30.0 


01.0 


90 
91 


89. 


9 


03.1 


150 
151 


149.9 


05.2 


210 
211 


209.9 


07.8 


270 
271 


269.8 
270.8 


09.4 


31.0 


01.1 


90. 


.9 


03.2 


150*9 


06.3 


210.9 


07.4 


09.5 


32 


32.0 


01.1 


92 


91. 


.9 


03.2; 


152 


161.9 


05*3 


212 211.9 


07.4 


272 


271.8 


09.5 


S3 


38.0 


01.2 


93 


92. 


.9 


03.2 


153 


152.9 


05.3 


213212.9 


07.4 


273 


272.8 


09.5 


34 


34.0 


01.2 


94 


93 


.9 


03. s! 


154 


153.9 


05.4 


214 213.9 


07.6 


274 


273.8 


09.6 


35 


35.0 


01.2 


95 


94 


.9 


03.3! 


165 


154.9 


06.4 


215 214.9 


07.6 


275 


274.8 


09.6 


36 


36.0 


01.3 


96 


95 


.9 


03.4 


166 


156.9 


06.4 


216 215.9 


07.5 


276 


275.8 


09.6 


37 


37.0 


01.3 


97 


96 


.9 


03.4 


157 


156.9 


05.5 


217 


216.9 


07.6 


277 


276.8 


09.7 


38 


38.0 


01.3 


98 


97 


.9 


03.4 


168 


157.9 


05.6 


218 


217.9 


07.6 


278 


277.8 


09.7 


39 


39.0 


01.4 


99 


98. 


.9 


08.5 


159 


158.9 


06.5 


2191218.9 


07.6 


279 


278.8 


09.7 


40 
41 


40.0 
41.0 


01.4 
01.4 


100 
101 


99 
100 


.9 
.9 


03.5! 


160 
161 


159.9 
16U.9 


05.6 


220 
221 


219.9 


07.7 


280 
281 


279.8 


09.8 

09.8 


US. 5 


05.6 


220.9 


07.7 


280.8 


42 


42.0 


01.5 


102 


101 


.9 


03.6 


162 


161.9 


06.7 


222221.9 


or.7 


282 


281.8 


09.8 


43 


43.0 


01.5 


103 


102 


.9 


03.6 


163 


162.9 


05.7 


223 222.9 


07.8 


283 


282.8 


00.9 


44 


44.0 


01.5 


104 


103 


.9 


03.6 


164 


163.9 


06.7 


224 223.9 


07.8 


284 


283.8 


09.9 


45 


45.0 


01.6 


105 


104 


.9 


03.7 


165 


164.9 


06.8 


225i224.0 


07.9 


285 


284.8 


•9.9, 


46 


46.0 


01.6 


106 


105 


.9 


03.7 


166 


165.9 


05.8 


226225.9 


07.9 


286 


286.8 


10.0' 


47 


47.0 


01.6 


107 


106 


.9 


03.7 


167 


166.9 


05.8 


227 226.9 


07.9 


287 


286.8 


10.0 


48 


48.0 


01.7 


108 


107 


.9 


03.8 


168 


167.9 


06.9 


228 227.9 


08.0 


288 


287.8 


10.1 


49 


49.0 


M.7 


109 


108 


.9 


03.8 


169 


168.9 


06.9 


229!228.9 


08.0 


289 


288.8 


10.1 


50 


50.0 


01.7 


110 
111 


109 


.9 


03.8 


170 
171 


169.9 


05.9 


230229.9 
23i;230.9 


08.0 

08.1 


290 
291 


289.8 


10.1 


51 


51.0 


01.8 


110 


.9 


03.9 


170.9 


06.0 


290.8 


10.2 


52 


52.0 


01.8 


112 


111 


.9 


03.9 


172 


171.9 


06.0 


232231.9 


08.1 


292 


291.8 


10.2 


53 


53.0 


01.8 


113 


112 


.9 


03.9 


173 


172.9 


06.0 


233232.9 


08.1 


293 


292.8 


10.2 


S4 


54.0 


01.9 


114 


113 


.9 


04.0 


174 


173.0 


06.1 


234 233.9 


08.2 


294 


293.8 


10.3 


55 


55.0 


01.9 


115 


114 


.9 


04.0 


175 


174.9 


06.1 


235 284.9 


08.2 


295 


294.8 


10.3 


66 


56.0 


02.0 


116 


115. 


.9 


04.0 


176 


176.9 


06.1 


286 286.9 


08.2 


296 


295.8 


10.3 


67 


57.0 


02.0 


117 


116. 


.9 


04.1 


177 


176.9 


06.2 


237 


286.9 


08.3 


297 


296.8 


10.4 


58 


58.0 


02.0 


118 


117. 


.9 


04.1 


178 


177.9 


06.2 


238 


237.9 


08.3 


298 


297.8 


10.4 


59 


59.0 


02.1 


119 


118. 


.9 


04.2 


179 


178.9 


06.2 


239 


238.9 


08.3 


299 


298.8 


10.4 


60 


60.0 


02.1 


120 
Dbt 


119. 


.9 


04.2 


180 
Diat 


179.9 


06.3 


240 
Diat 


289.9 


08.4 


300 
Diat 


299.8 


10.6 


Btst 


Dep. 1 Lftt. 


Dep. 


Lat. 


Dep. Lat. i 


Dep. 


Lat. 


Dep. 


Lat. 






For 88 Degrees. 1 



TABLE 11. 10 


Differenee of Latitude and Departure for 3 Degreee 


\. 


). 


Dift 

1 


Ul. 


D«p. 


Bist 


Lilt. 


Dep. 


Pitt 
121 


Ut. 


Dep. 


Diet 
181 


Let 

180.8 


Dep. 


Dist 
241 


uu 


De] 


01.0 


00.1 


61 


60.0 


03.2 


120.8 


06.3 


09.5 


240.7 


>^.6 


2 


02.0 


00.1 


62 


61.9 


03.2 


122 


121.8 


06.4 


182 


181.6 


00.6 


242 


241.7 


12 


.7 


s 


02.0 


00.2 


63 


62.9 


03.3 


123 


122.8 


06.4 


183 


182.7 


09.6 


243 


242.7 


1^ 


.7 


4 


04.0 


00.2 


64 


63.9 


08.3 


124 


183.8 


06.5 


184 


183.7 


00.6 


244 


243.7 


12. 


.8 


5 


05.0 


00.3 


65 


64.9 


03.4 


125 


124.8 


06.5 


185 


184.7 


00.7 


245 


344.7 


}9 


.8 


6 


06.0 


00.3 


66 


65.9 


03.5 


126 


125.8 


06.0 


186 


185.7 


00.7 


240 


245.7 


n- 


9 


7 


07.0 


00.4 


67 


66.9 


03.6 


127 


126.6 


06.6 


187 


186.7 


00.8 


217 


246.7 


n 


9 


8 


08.0 


00.4 


68 


67.9 


03.6 


128 


127.8 


06.7 


188 


187.7 


00.8 


248 


247.7 


13. 








09.0 


00.5 


60 


66.9 


03.6 


129 


128.8 


06.8 


189 


188.7 


00.9 


240 248.7 


13. 





10 


10.0 


00.5 


70 
71 


69.9 


08.7 


130 
131 


129.8 


06.8 
06.9 


190 
101 


180.7 


00. i; 


*2%0 


240.7 


13, 
13, 


1 


11 


11.0 


00.6 


70.9 


03.7 


130.8 


190.7 


10.0 


251 260.7 


1 


12 


12.0 


00.6 


72 


71.9 


03.8 


132 


131.8 


06.9 


192 


101.7 


10. U 


252'261.7 


13. 


2 


IS 


12.0 


00.7 


.73 


72.9 


03.8 


133 


132.8 


07.0 


193 


192.7 


10.1 


268 '252. 7 


18. 


2 


14 


14.0 


00.7 


74 


73.9 


03.9 


134 


133.8 


07.0 


194 


198.7 


10.2 


254 258.7 


18. 


3 


15 


15.0 


00.8 


75 


74.9 


03.9 


135 


131.8 


07.1 


195 


194.7 


10.2 


256 254.7 


18, 


3 


16 


16.0 


00.8 


76 


75.9 


04.0 


136 


135.8 


07.1 


196 


196.7 


10.3 


256 25.). 6 


13. 


4 


17 


17.0 


00.9 


77 


76.ft 


04.0 


137 


186.8 


07.2 


197 


196.7 


10.3 


257 256.6 


18. 


5 


18 


16.6 


60.0 


78 


77.9 


04.1 


138 


137.8 


07.2 


198 


197.7 


10.4 


258 257.6 


13. 


5 


19 


19.0 


01.0 


79 


78.9 


04.1 


139 


138.8 


07.3 


199 


198.7 


10.4 


269;258.6 


13. 


6 


• 20 
21 


20.6 


01.0 


80 
. 61 


79.9 


04.2 


140 
111 


139.8 


07.3 


200 


199.7 


10.5 


260, 

26r 


250.6 


18. 


6 


21.0 


01.1 


80.9 


04.2 


140.8 


07.4 


201 


200.7 


10.6 


260.6 


13. 


7 


22 


22.0 


91.2 


62 


81.9 


04.3 


142 


141.8 


07.4 


202 


201.7 


10.6 


262 261 .6 


16. 


7 


28 


23.0 


01.2 


83 


82.i 


04.8 


142 


142.8 


07.5 


208 


202.7 


10.6 


263 262.6 


13. 


8 


24 


24.0 


01.2 


84 


83.^ 


04.4 


144 


148.8 


07.5 


204 


208.7 


10.7 


264,266.6 


13. 


8 


25 


25.0 


01.8 


85 


84.d 


04.4 


145 


144.8 


07.6 


205 


204.7 


10.7 


265,264.6 


13. 


9 


26 


26.0 


01.4 


86 


85.« 


04.5 


146 


145.8 


07.6 


206 


205.7 


10.8 


266265.6 


13. 


9 


27 


27.0 


01.4 


' 87 


86.^ 


04.6 


147 


146.8 


07.7 


207 


206.7 


10.8 


267^66.6 


14. 





28 


28.0 


01.6 


88 


87.ft 


04.6 


148 


147.8 


07.7 


208 


207.7 


10.9 


268 267 .6 


14. 





29 


29.0 


01.6 


89 


86.9 


04.7 


149 


146.8 


07.8 


209 


208.7 


10.0 


269!268.6 


u. 


1 


M 


20.0 


01.6 


90 
91 


89.^ 


04.7 


150 


149.8 


07.9 


210 


209.7 


11.0 


270, 
271. 


269.<^ 


14. 


1 


31 


31.0 


01.6 


90.0 


04.8 


151 


150.8 


07.9 


211 


210.7 


11.0 


270.^ 


14. 


2 


22 


22.0 


01.7 


92 


91.9 


04.8 


152 


151.8 


08.0 


212 


211.7 


11.1 


272 271 .^ 


14, 


2 


S2 


23.0 


01.7 


98 


92.9 


04.9 


153 


162.8 


08.0 


213 


212.7 


11.1 


273;272.,6 


14. 


3 


24 


24.0 


01.8 


94 


93.9 


04.9 


154 


153.8 


08.1 


214 


213.7 


11.2 


274 273.(0 


14. 


3 


25 


25.0 


01.8 


95 


94.9 


05.0 


155 


154.8 


08.1 


215 


214.7 


11.3 


276!274.6 


14. 


4 


26 


36.0 


01.9 


96 


95.9 


05.0 


156 


155.8 


08.2 


216 


215.7 


11.3 


276275.6 


14. 


4 


27 


26.9 


01. d 


97 


96.^ 


05.1 


157 


156.8 


08.2 


217 


216.7 


11.4 


277 270.61 


14. 


.5 


28 


27.9 


02.d 


98 


97.9 


05.1 


158 


157.8 


08.3 


218 


217.7 


11.4 


278 277 ,», 


14. 


.5 


29 


28.9 


02.0 


99 


98.9 


05.2 


159 


158.8 


08.3 


219 


218.7 


11.5 


279278.^ 


14. 


,6 


40 
41 


39.9 


02.1 


100 


99.9 


05.2 


160 


159.8 


08.4 
08.4 


220 
221 


219.7 


11.5 


280' 
281 


279.61 


14 


7 


40.9 


02.1 


101 


100.9 


05.8 


161 


160.8 


220.7 


11.6 


280.6 


14. 


.7 


4» 


41.9 


02.2 


102 


101.9 


05.2 


162 


161.8 


08.5 


222 


221.7 


11.6 


282 281 .6 


14. 


.8 


42 


42.9 


02.8 


103 


102.9 


05.4 


163 


162.8 


08.5 


223 


222.7 


11.7 


283 


282.6 


14. 


8 


44 


43.9 


02.3 


104 


103.9 


05.4 


164 


163.8 
W.8 


08.6 


224 


223.7 


11.7 


284 


283.6 


14. 


.9 


45 


44«9 


02.4 


105 


104.9 


05.5 


165 


08.6 


225 


224.7 


11.8 


285 284.6 


14. 





46 


45.9 


02.4 


106 


105.9 


05.5 


166 


165.8 


08.7 


226 


225.7 


11.8 


286285.6 


15. 


.0 


47 


46.9 


02.5 


107 


106.9 


05.6 


167 


166.8 


08.7 


227 


226.7 


11.0 


287 286.6 


15. 


.0 


48 


47.9 


02.5 


108 


107.9 


05.7 


168 


167.8 


08.8 


228 


227.7 


11.0 


288287.6 


15 


.1 


49 


48.9 


02.6 


109 


108.9 


05.7 


169 


168.8 


08.8 


229 


228.7 


12.0 


289 


288.6 


15. 


.1 


50 
51 


49.9 


02.6 


IftO 


109.8 


05.8 


170 
171 


169.8 
170.8 


08.9 


230 


220.7 


12.0 


290 
291 


289.6 


15. 


.2 


50.9 


02.7 


111 


110.8 


05.8 


08.9 


231 


230.7 


12.1 


290.6 


15 


.^ 


52 


51.9 


02.7 


112 


111.8 


05.9 


172 


171.8 


09.0 


232 


281.7 


12.1 


292 


291.6 


15 


.3 


5S 


52.9 


02.8 


118 


118.8 


05.9 


ITS 


172.8 


09.1 


233 


282.7 


12.2 


293 


29^.6 


15 


.3 


54 


53.9 


02.8 


114 


113.8 


06.0 


174 


173.6 


09.1 


234 


233.7 


12.2 


294 


293.6 


15 


.4 


55 


54.9 


02.9 


115 


114.8 


06.0 


175 


174.8 


09.2 


235 


284.7 


12.3 


295 


294.6 


15 


.4 


56 


55.9 


02.^ 


116 


U5.8 


06.1 


176 


175.8 


09.2 


286 


235.7 


12.4 


296 


295.6 


15 


.5 


57 


56.9 


03.0 


117 


116.8 


06.1 


177 


176.8 


09.3 


237 


236.7 


12.4 


297 


296.6 


15 


.5 


58 


57.9 


03.0 


118 


117.8 


06.2 


178 


177.8 


09.3 


238 


237.7 


12.5 


298 


297.6 


15 


.6 


59 


58.9 


03.1 


119 


118.8 


06.2 


179 


178.8 


09.4 


239 


238.7 


12.5 


299 


298.6 


15 


.6 


60 


69.9 


03.1 


'220 
Dist 


119.8 


06.3 


180 


179.8 


09.4 


240 


239.7 


12.6 


300 
Dui 


299.6 
Dep.i 


15-7 


Piftt 


Pep. \ ImU I 


Dep. 


IM. 


DlBt 


Dep. 1 Ut. 1 


[iXUt 


Dep. 


Let. 


Let. 


For 87 Degrees 


1 
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TABLE IL 




Difference of Latitude and Departure for 4 Degrises; 


Diit 

1 


Lat. 


Dep. 


Dist 

61 


Lat. 


D«p. 


Diet 

121 


Lat. Dep. 


Diat 
181 


I^t. 


Dep. 


Diat 
241 


Lat. 


Dep. 


01.0 


00.1 


60.9 


04.9 


120.7 


08.4 


180.6 


12.6 


240.4 


16.8 


2 


02.0 


00. 1 


62 


61.8 


04.9 


122 


121.7 


08.5 


182 


181.6 


12.7 


842 


241.4 


16.9 


s 


03.0 


00.2 


63 


62.8 


04.4 


123 


122.7 


08.6 


183 


182.6 


12.8 


243 


242.4 


17.0 


4 


04.0 


00.3 


64 


63.8 


04.5 


124 


123.7 


08.0 


184 


183.6 


12.8 


244 


243.4 


17.0 


5 


05.0 


00.3 


65 


64.8 


04.6 


125 


124.7 


08.7 


185 


184.5 


12.9 


246 


244.4 


17.1 


6 


06.0 


00.4 


66 


65.8 


04.6 


126 


126.7 


08.8 


1H6 


186.5 


13.0 


846 


245.4 


17.2 


7 


07.0 


00.5 


67 


66.8 


04.7 


127 


126.7 


08.9 


187 


186.6 


13.0 


247 


246.4 


17.2 


8 


08.0 


00.6 


68 


67.8 


04.7 


128 


127.7 


08.9 


1H8 


187.5 


13. 1 


248 


247.4 


17.8 


9 


09.0 


00.6 


69 


68.8 


04.8 


129 


128.7 


09.0 


189188.6 


13.2 


249 248.41 


17.4 


10 
11 


10.0 


00.7 


70 
71 


69.8 


04.9 


180 
131 


129.7 


09.1 


190 
lt>l 


189.6 


13.3 


250 
251 


249.4 
250.4 


17.4 


11.0 


00.8 


70.8 


06.0 


130.7 


09.1 


190.5 


13.3 


17.5 


19 


12.0 


00.8 


72 


71.8 


06.0 


132 


131.7 


09.2 


192 


191.5 


13.4 


262 


251.4 


17.6 


19 


13.0 


00.9 


73 


72.8 


05.1 


133 


132.7 


09.3 


193 


192.5 


13.6 


253 


262.4 


17.6 


14 


14.0 


01.0 


74 


73.8 


05.2 


134 


133.7 


09.3 


194 


193.5 


13.6 


254 


268.4 


17.7 


16 


15.0 


01.0 


75 


74.8 


06.2 


135 


134.7 


09.4 


195 


194.6 


18.6 


266 


264.4 


17.8 


16 


16.0 


01.1 


76 


76.8 


06.3 


136 


136.7 


09.5 


196 


196.6 


13.7 


266 


256.4 


17.9 


IT 


17.0 


01.2 


77 


76.8 


05.4 


137 


136.4 


09.6 


197 


106.5 


13.7 


267 


266.4 


17.9 


18 


18.0 


01.3 


78 


77.8 


05.4 


138 


137.7 


09.6 


196 


107.5 


13.8 


268 


267.4 


18.0 


19 


19.0 


01.8 


79 


78.8 


05.5 


139 


138.7 


09.7 


199 


196.5 


13.9 


259 


268.4 


18.1 


20 
21 


20.0 


01.4 


80 


79.8 


05.6 


140 
141 


139.7 


09.8 


200 
201 


199.5 


14.0 


260 
261 


269.4 


18.1 


20.9 


01.5 


81 


»0.8 


06.7 


140.7 


09.8 


200.6 


14.0 


260.4 


18.2 


22 


21.9 


01.5 


82 


81.8 


06.7 


142 


141.7 


09.9 


202 


201.5 


14.1 


262 


261.4 


IB.S 


28 


22.9 


01.6 


83 


82.8 


05.8 


143 


142.7 


10.0 


208 


202.5 


14.2 


263 


262.4 


18.3 


84 


23.9 


01.7 


84 


83.8 


05.9 


144 


148.6 


10.0 


204 


203.5 


14.2 


264 


268.4 


18.4 


25 


24.9 


01.7 


85 


84.8 


05.9 


145 


144.6 


10.1 


206 


204.5 


14.3 


266 


264.4 


18.6 


26 


25.9 


01.8 


86 


85.8 


06.0 


146 


146.6 


10.2 


206 


205.6 


14.4 


266 


865.4 


18.6 


27 


26.9 


01.9 


87 


86.8 


06.1 


147 


146.6 


10.3 


207 


206.6 


14.4 


267 


266.3 


18.6 


28 


27.9 


02.0 


88 


87.8 


06.1 


148 


147.6 


10.3 


208 


207.5 


14.6 


268 


267.3 


18.7 


29 


28.9 


02.0 


89 


88.8 


06.2 


149 


148.6 


10.4 


209 


208.6 


14.6 


869 


268.3 


18.8 


SO 

SI 


29.9 
30.9 


02.1 
02.2 


90 
91 


89.8 
90.8 


06.3 


160 
151 


149.6 


10.6 
10.5 


210 
211 


209.6 


14.6 
14.7 


270 
271 


269.3 


18.8 


06.3 


150.6 


210.6 


270.3 


18.9 


S2 


31.9 


02.2 


92 


91.8 


06.4 


162 


151.6 


10.6 


212 


211.5 


14.8 


272 


271.3 


19.0 


S3 


32.9 


02.3 


93 


92.8 


06.5 


163 


152.6 


10.7 


213 


212.6 


14.0 


878 


272.3 


19.0 


S4 


33.9 


02.4 


94 


93.8 


06.6 


154 


168.6 


10.7 


214 


213.6 


14.9 


874 


273.3 


10.1 


S5 


34.9 


02.4 


95 


94.8 


06.6 


165 


154.6 


10.8 


215 


214.6 


16.0 


376 


274.3 


19.8 


S6 


85.9 


02.5 


96 


95.8 


06.7 


156 


156.6 


10.9 


216 


216.6 


16.1 


876 


276.3 


19.3 


S7 


36.9 


02.6 


97 


96.8 


06.8 


167 


166.6 


11.0 


217 


216.6 


16.1 


877 


276.8 


19.3 


38 


37.9 


02.7 


98 


97.8 


06.8 


168 


157.6 


11.0 


218 


217.6 


16.8 


878 


277.3 


10.4 


SO 


38.9 


02.7 


99 


98.8 


06.9 


169 


168.6 


11.1 


219 


218.6 


15.8 


879 


278.8 


10.6 


40 
41 


39.9 


02.8 


100 
101 


99.8 


07.0 


160 
161 


159.6 


11.2 


220 
221 


219.5 


16.8 


380 
881 


279.3 


10.6 


40.9 


02.9 


100.8 


07.0 


160.6 


11.2 


220.6 


15.4 


280.8 


19.6 


42 


41.9 


02.9 


102 


101.8 


07.1 


162 


161.6 


11.3 


222 


221.5 


16.6 


882 


281.8 


19.7 


4S 


42.9 


03.0 


103 


102.7 


07.2 


168 


162.6 


11.4 


223 


222.6 


16.6 


883 


282.8 


19.7 


44 


43.9 


03.1 


104 


103.7 


07.3 


164 


163.6 


11.4 


224 


223.6 


16.6 


884 


283.3 


19.8 


45 


44.9 


03.1 


105 


104.7 


07.3 


165 


164.6 


11.5 


226 


224.5 


16.7 


885 


284.3 


19.9 


46 


45.9 


03.2 


106 


105.7 


07.4 


166 


165.6 


11.6 


226 


226.4 


15.8 


886 


286.8 


80.0 


47 


46.9 


03.3 


107 


106.7 


07.5 


167 


166.6 


11.6 


227 


226.4 


16.8 


887 


286.3 


80.0 


48 


47.9 


03.3 


108 


107.7 


07.5 


168 


167.6 


11.7 


228 


227.4 


16.0 


888 


287.8 


80.1 


49 


48.9 


03.4 


109 


108.7 


07.6 


169 


168.6 


11.8 


229 


228.4 


16.0 


889 


288.8 


80.8 


60 
61 


49.9 


03.5 


110 
111 


109.7 


07.7 


170 
171 


169.6 


11.9 


230 
231 


229.4 


16.0 


890 
891 


289.8 


80.8 


50.9 


09.6 


110.7 


07.7 


170.6 


11.9 


230.4 


16.1 


290.8 


80.3 


62 


51.9 


03.6 


112 


111.7 


07.8 


172 


171.6 


12.0 


232 


231.4 


16.8 


898 


291.8 


90.4 


63 


52.9 


03.7 


113 


112.7 


07.9 


173 


172.6 


12.1 


233 


282.4 


16.3 


898 


298.8 


80.4 


64 


53.9 


03.8 


114 


118.7 


08.0 


174 


173.6 


12.1 


234 


233.4 


16.3 


894 


898.8 


80.6 


66 


54.9 


03.8 


115 


114.7 


08.0 


176 


174.6 


12.2 


236 


234.4 


16.4 


896 


294.3 


80.6 


56 


56.9 


03.9 


116 


115.7 


08.1 


176 


175.6 


12.8 


236 


235.4 


16.6 


896895.3 


80.6 


57 


56.9 


04.0 


117 


116.7 


08.2 


177 


176.6 


12.3 


237 


836.4 


16.6 


897296.3 


80.7 


68 


67.9 


04.0 


118 


117.7 


08. 2! 


178 


177.6 


12.4 


238 


237.4 


16.6 


298297.3 


80.8 


59 


58.9 


04.1 


119 


118.7 


08.3 


179 


178.6 


12.6 


230288.4 


16.7 


299*298.3 


80.9 


60 
Dili 


69.9 


04.2 


120 


119.7 


08.4 


180 
Diat 


179.6 


12.6 


240 239.4 


16.7 


300 
Diat 


899.3 


80.9 


Dep. 


Lat. 


Bin 


Dep. 


Lat. t 


Dep. 


Lat. 


Diat Dep. 


Lat. 


Dep. 


Lat. 






For 86 Degrees. 






TABLE II. 
Difference of Latitude aod Departore for 5 Degrees. 
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Diet 


Let. 


Dep. 


Diet 


Let. 


Dep. 


Diet 
121 


Let. 


Dep. 


1 


01.0 


00.1 


61 


60.8 


05.3 


120.5 


10.5 


a 


02.0 


00.2 


62 


61.8 


05.4 


122 


121.6 


10.6 


3 


03.0 


00.3 


63 


62.8 


05.5 


123 


122.6 


10.7 


4 


04.0 


00.3 


64 


63.8 


06.6 


124 


123.6 


10.8 


5 


05.0 


00.4 


65 


64.8 


05.7 


125 


124.5 


10.9 


6 


06.0 


00.6 


66 


65.7 


05.8 


126 


125.5 


11.0 


7 


07.0 


00.6 


67 


66.7 


05.8 


127 


126.5 


11.1 


8 


08.0 


00.7 


68 


67.7 


05.9 


128 


127.5 


11.2 


9 


09.0 


00.8 


69 


68.7 


06.0 


129 


128.5 


11.2 


10 


10.0 


00.9 


70 
71 


69.7 


06.1 


130 
131 


129.6 


11.3 


11 


11.0 


01.0 


70.7 


06.2 


130.5 


11.4 


IS 


12.0 


01.0 


72 


71.7 


06.3 


132 


131.5 


11.5 


IS 


13.0 


01.1 


73 


72.7 


06.4 


133 


132.5 


11.6 


14 


13.9 


01.2 


74 


73.7 


06.4 


134 


133.5 


11.7 


15 


14.9 


01.3 


75 


74.7 


06.6 


135 


134.5 


11.8 


16 


15.9 


01.4 


76 


75.7 


06.6 


136 


135.5 


11.9 


17 


16.9 


01.5 


77 


76.7 


06.7 


137 


136.6 


11.9 


18 


17.9 


01.6 


78 


77.7 


06.8 


188 


187.5 


12.0 


19 


18.9 


01.7 


79 


78.7 


06.9 


139 


138.5 


12.1 


20 


19.9 


01.7 


80 
81 


79.7 


07.0 


140 
141 


139.5 


12.2 


21 


20.9 


01. b 


80.7 


07.1 


140.5 


12.3 


22 


21.9 


01.9 


82 


81.7 


07.1 


142 


141.6 


12.4 


23 


22.9 


02.0 


83 


82.7 


07.2 


143 


142.5 


12.5 


24 


23.9 


02.1 


84 


83.7 


07.3 


144 


148.5 


12.6 


. 26 


24.9 


02.2 


85 


84.7 


07.4 


145 


144.4 


12.6 


26 


25.9 


02.3 


86 


85.7 


07.5 


146 


145.4 


12.7 


27 


26.9 


02.4 


87 


86.7 


07.6 


147 


146.4 


12.8 


28 


27.9 


02.4 


88 


87.7 


07.7 


148 


147.4 


12.9 


29 


28.9 


02.5 


89 


88.7 


07.8 


149 


148.4 


18.0 


30 


29.9 


02.6 


90 
91 


89.7 


07.8 


160 
151 


149.4 
160.4 


13.1 


31 


30.9 


02.7 


90.7 


07.9 


18.2 


32 


31.9 


02.8 


92 


91.6 


08.0 


152 


161.4 


13.2 


33 


32.9 


02.9 


93 


92.6 


08.1 


153 


152.4 


13.3 


34 


83.9 


03.0 


94 


93.6 


08.2 


154 


153.4 


13.4 


35 


34.9 


03% 1 


96 


94.6 


08.3 


155 


154.4 


13.5 


36 


35.9 


03.1 


96 


95.6 


08.4 


156 


155.4 


13.6 


37 


36.9 


03.2 


97 


96.6 


08.5 


167 


156.4 


13.7 


38 


37.9 


03.3 


98 


97.6 


08.5 


158 


157.4 


13.8 


39 


38.9 


03.4 


99 


08.6 


08.6 


159 


158.4 


18.9 


40 


39.8 


03.6 
03.6 


100 


99.6 


08.7 


160 


159.4 


13.9 


41 


40.8 


101 


100.6 


08.8 


161 


160.4 


14.0 


42 


41-8 


03.7 


102 


101.6 


08.9 


162 


161.4 


14.1 


43 


42.8 


03.7 


103 


102.6 


09.0 


168 


162.4 


14.2 


44 


43.8 


03.8 


104 


103.6 


09.1 


164 


163.4 


14.3 


45 


44.8 


03.9 


105 


104.6 


09.2 


165 


164.4 


14.4 


.46 


45.8 


04.0 


106 


106.6 


09.2 


166 


165.4 


14.5 


47 


46.8 


04.1 


107 


106.6 


09.3 


167 


166.4 


14.6 


48 


47.8 


04.2 


108 


107.0 


09.4 


168 


167.4 


14.6 


49 


48.8 


04.3 


109 


108.6 


09.5 


169 


168.4 


14.7 


60 


49.8 


04.4 
04.4 


110 
111 


109.6 


09.6 


170 


169.4 


14.8 


.61 


60.8 


110.6 


09.7 


171 


170.8 


14.0 


62 


61.8 


04.5 


112 


111.6 


09.8 


172 


171.3 


15.0 


.53 


52.8 


04.6 


113 


112.6 


09.8 


173 


172.8 


15.1 


64 


53.8 


04.7 


114 


118.6 


09.9 


174 


173.8 


15.2 


55 


64.8 


04.8 


115 


114.6 


10.0 


175 


174.8 


15.8 


.56 


55.8 


04.9 


116 


115.6 


10.1 


176 


175.8 


15.8 


57 


66.8 


05.0 


117 


116.6 


10.2 


177 


176.8 


15.4 


68 


67.8 


05.1 


118 


117.6 


10.3 


178 


177.8 


15.6 


69 


58.8 


05.1 


119 


118.5 


10.4 


179 


178.8 


15.6 


60 


69.8 


05.2 


120 
Diet 


119.6 


10.6 


180 


179.8 


16.7 


Diet 


Dep. 


Let. 


Dep. 


Let. 


Diet 


Dep. 


Ut. 



Diet 



81 

82 
83 
84 
85 
86 
87 
88 
89 
00 



91 
92 
93 
94 
95 
96 
97 
98 
99 
200 



Let. 



180.3 
181.3 
182.8 
183.3 
184.3 
185.8 
186.3 
187.3 
188.8 
189.3 



201 
202 
203 
204 
205 
206 
207 
208 
209 
210 



211 
212 
213 
214 
215 
216 
217 
218 
219 
220 



221 
222 
228 
224 
225 



227 
228 
229 

280 



281 
282 
283 

234 
235 
236 
237 



239 
240 



190.3 
191.8 
192.3 
193.3 
194.3 
195.3 
196.3 
197.2 
198.2 
199.2 



200.2 
201.2 
202.2 
203.2 
204.2 
205.2 
206.2 
207.2 
208.2 
209.2 



210.2 
211.2 
212.2 
218.2 
214.2 
215.2 
216.2 
217.2 
218.2 
219.2 



220.2 
221.2 
222.2 
223.1 
224.1 
225.1 
226.1 
227.1 
228.1 
229.1 



280.1 
281.1 
282.1 
233.1 
234.1 
235.1 
236.1 
288 237.1 
288.1 
239.1 



Diet Dep. 



Dep. 



5.8 
5.9 
5.9 
6.0 
6.1 
6.2 
6.3 
6.4 
6.5 
6.6 



6.0 
6.7 
6.8 
6.9 
7.0 
7.1 
7.2 
7.3 
7.3 
7.4 



7.5 
7.6 
7.7 
7.8 
7.9 
8.0 
8.0 
8.1 
8.2 
8.3 



8.4 
8.5 
8.6 
8.7 
8.7 
8.8 
8.9 
9.0 
9.1 
9.2 



9.3 
9.3 
9.4 
9.5 
9.6 
9.7 
9.8 
9.9 
20.0 
20.0 



20.1 
20.2 
20.3 
20.4 
20.5 
20.6 
20.7 
20.7 
20.8 
20.9 



Let 



Diet 



Let. 



241240 
242J241 
248242 



244 
245 
246 
247 

248 
249 
250 



251 
252 
253 
254 
255 
256 
257 
258 
259 
260 



243 
244 
245 
246 
247 
248 
249 



261 
262 
263 
264 
265 
266 
267 
268 



269268 



270 



271 
272 
278 
274 
275 
276j 
277 



280 



281 
282 
283 
284 
285 



291 



293 
294 



296 
297 
298 



800 



250 
251 
252 
253 
254 
255 
266 
257 
258 
259 



260 
261 
262 
263 
264 
265 
266 
267 



269 



270 
271 
272 
273 
274 
274 
275 



278 276 
279277 



278 



279 
280 
281 
282 

288 
2861284 
287285 
288286 

289 287 

290 288 



289 
290 
291 
292 



295 298 



294 
296 
296 



299297 



298 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



Diet Dep. 



Dep. 



21.0 
21.1 
21.2 
21.3 
21.4 
21.4 
21.5 
21.6 
21.7 
21.8 



23.6 
28.7 
28.8 
23.9 
24.0 
24.1 
24.1 
24.2 
24.3 
24.4 



24.6 
24.6 
24.7 
24.8 
24.8 
24.9 
25.0 
26.1 
26.2 
25.8 



25.4 
26.4 
25.6 
25.6 
26.7 
25.8 
25.9 
26.0 
26.1 
26.1 

Let. 



For 85 Degrees. 
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TABLE II. 
Difference of Latitude and Departure for 6 Degreesi 






Diet 
I 


Ut. 


Dep. 


Dial 
01 


Let. 


.Dep. 


Diet 
121 


Let 


Dep. 


Diet 
181 


Let. 


Dep. 


Diet 
241 


Let. 


Dep 


01.0 


00.1 


60.7 


06.4 


120.3 


12.6 


180. 0| 18.9 


239.7 


25.2 


2 


02.0 


06.2 


62 


61.7 


06.5 


122 


121.3 


12.8 


182 


181.0 


19.0 


242 


240.7 


25.3 


9 


08.0 


00.3 


63 


62.7 


06.6 


123 


122.3 


12.9 


183 


182.0 


19.1 


243 


241.7 


25.4 


4 


04.0 


00.4 


64 


63.6 


06.7 


124 


123.3 


13.0 


184 


183.0 


19.2 


244 


242.7 


25.5 


5 


05.0 


00.6 


66 


64.6 


06.8 


125 


124.3 


13.1 


185 


184.0 


19.3 


245 


248.7 


25.6 


6 


06.0 


00.6 


66 


65.6 


06.9 


126 


125.3 


13.2 


186 


185.0 


19.4 


246 


244.7 


25.7 


7 


07.0 


00.7 


67 


66.6 


07.0 


127 


126.3 


13.3 


187 


186.0 


19.5 


247 


246.6 


25.8 


8 


08.0 


00.8 


68 


67.6 


07.1 


128 


127.3 


13.4 


188 


187.0 


19.7 


248 


240.6 


25.9 


9 


09.0 


00.9 


69 


68.6 


07.2 


129 


128.3 


13.5 


189 


188.0 


19.8 


249 


247.6 


26.0 


10 
11 


09.9 


01.0 


70 
71 


69.6 


07.3 


130 


129.3 


13.6 


190 


189.0 


19.9 


210 
251 


248.6 
249.6 


26.1 


10.9 


01.1 


70.6 


07.4 


131 


130.3 


13.7 


191 


190.0 


20.0 


26.2 


12 


11.9 


01.3 


72 


71.6 


07.5 


132 


131.3 


13.8 


192 


190.9 


20.1 


252 


260.6 


26.3 


U 


12.9 


01.4 


78 


72.6 


07.6 


133 


132.3 


13.9 


193 


191.9 


20.2 


253 


261.6 


26.4 


14 


18.9 


01.6 


74 


73.6 


07.7 


134 


133.3 


14.6 


104 


192.9 


20.3 


254 


252.6 


26.6 


16 


14.9 


01.6 


75 


74.6 


07.8 


135 


134.3 


14.1 


195 


193.9 


20.4 


255 


263.6 


16.7 


16 


16.9 


01.7 


76 


76.6 


07.9 


136 


135.3 


14.2 


196 


194.^ 


20.5 


256 


254.6 


10.8 


17 


16.9 


01.8 


77 


76.6 


08.0 


137 


136.2 


14.3 


197 


195.9 


20.6 


257 


256.6 


16.9 


18 


17.9 


01.9 


78 


77.6 


08.2 


138 


137.2 


14.4 


198 


196.9 


23.7 


258 


266.6 


17.0 


19 


18.9 


02.0 


79 


78.6 


08.3 


139 


138.2 


14.5 


199 


197.« 26.8 


250 


267.6 


17.1 


10 
21 


19.9 


02.1 


86 
81 


79.6 


08.4 


140 


189.2 


14.6 


200 


198.ff 26.9 


266 


258.6 


27.2 


20.9 


02.2 


80.6 


08.5 


141 


140.2 


14.7 


201 


199.0 


21.0 


261 


259.6 


27.8 


22 


21.9 


02.8 


82 


81.6 


08*6 


142 


141.2 


14.8 


202 


200.0 


21.1 


262 


266.6 


27.4 


22 


22.9 


02.4 


83 


82.6 


08.7 


143 


142.2 


14.9 


203 


201.^ 


21.2 


263 


261.6 


17.6 


24 


28.9 


02.6 


84 


83.6 


08.8 


144 


143.2 


16.1 


204 


202.9 


21.3 


264 


162.6 


27.6 


25 


24.9 


02.6 


85 


84.5 


08.9 


145 


144.2 


16.2 


206 


203.0 


21.41 265 


268.6 


27.7 


26 


25.9 


02.7 


86 


85.6 


09.0 


146 


146.2 


16.3 


206 


204.0 


21.6 


266 


264.6 


27.8 


27 


26.9 


02.8 


87 


86.5 


09.1 


147 


146.2 


15.4 


207 


205.0 


21.6 


267 


266.6 


17.9 


28 


27.8 


02.9 


88 


87.5 


09.2 


148 


147.2 


15.6 


208 


206.0 


21.7 


268 


166.6 


18.6 


29 


28.8 


08.0 


89 


88.6 


09.3 


149 


148.2 


16.6 


209 


207.0 


21.8 269 


267.6 


M.l 


80 


29.8 


08.1 


90 
91 


89.5 


09.4 


150 
151 


149.2 


16.7 


210 


208.0 


22.0 270 


168.5 


26.2 


81 


80.8 


03.2 


90.5 


09.5 


160.2 


16.8 


211 


209.8 


22.1 


271 


260.6 


28.3 


82 


81.8 


08.8 


92 


01.5 


09.6 


152 


151.2 


15.9 


212 


210.^ 


22.2 


272 


270.6 


28.4 


88 


82.8 


03.4 


03 


92.5 


09.7 


163 


152.2 


16.0 


213 


211.d 


12.8 


273 


271.6 


18.6 


84 


88.8 


08.6 


94 


93.6 


09.8 


164 


153.2 


16.1 


214 


212.8 


22.4 


274 


272.6 


26.6 


86 


84.8 


08.7 


05 


94.5 


09.9 


156 


164.2 


16.2 


215 


213.8 


22.6 


276 


273.6 


28.7 


86 


86.8 


08.8 


96 


95.5 


10.0 


156 


156.1 


16.3 


216 


214.-6 


22.6 


276 


274.8 


18.8 


87 


86.8 


03.9 


07 


96.5 


10.1 


157 


166.1 


16.4 


217 


216.8 


22.7 


277 


276.6 


10.6 


88 


87. i 


04.d 


08 


97.5 


10.2 


158 


157.1 


16.6 


218 


216.8 


22.8 


278 


276.6 


89.1 


89 


88.« 64. 1| 


99 


98.1 


10.3 


169 


168.1 


16.6 


210 


217.8 


22.9 


279 


277.6 


29.1 


40 
41 


89.a 


04.8 


100 


99.6 


10.6 


160 
161 


159.1 


16.7 


210 
221 


218.8 


23.0 


286 
281 


278.6 


29.8 


40.^ 


04.8 


101 


100.4 


10.6 


160.1 


16.8 


219.8 


23.1 


279.6 


29.4 


42 


41.8 


04.4 


162 


101.4 


10.7 


162 


161.1 


16.9 


222 


220.8 


23.2 


282 


286.6 


19.6 


a 


42.8 


04.6 


163 


102.4 


10.8 


163 


162.1 


17.0 


228 


221.8 


23.3 


283 


281.4 


19.6 


44 


43.8 


04.fl 


104 


103.4 


10.9 


164 


163.1 


17.1 


224 


222.8 


23.4 


284 


282.4 


19.7 


48 


44.8 


04.7^ 


166 


104.4 


U.O 


165 


164.1 


17.2 


225 


223.8 


23.6 


286 


283.4 


19.8 


46 


45.7 


64.a 


106 


105.4 


11.1 


166 


165.1 


17.4^ 


226 


224.8 


23.6 


286 


284.4 


19.9 


47 


46.7 


04.9 


167 


106.4 


11.2 


167 


166.1 


17.6^ 


227 


226.8 


23.7 


287 


286.4 


36.0 


48 


47. r 


86.0 


168 


107.4 


11.3 


168 


167.1 


17. d 


228 


226.8 


13.8 


288 


286.4 


86.1 


49 


48.7 


06.1 


100 


108.4 


11.4 


160 


168.1 


17. r 


229 


827.7 


2S.d 


289 


287.4 


36.2 


86 
61 


49.7 


05.2 


116 
111 


169.4 


11.6 


170 
171 


169.1 


17.8 


226 
83T 


228.7 


24.0 


296 
291 


288.4 


30.3 


60.7 


06.3 


110.4 


11.6 


170.1 


17.9 


229.7 


24.1 


289.4 


80.4 


62 


61.7 


66.4 


112 


1U.4 


11.7 


172 


171.1 


18.0 


232 


230.7 


24.3 


292 


290.4 


80.6 


68 


&2.r 


06.6 


113 


118.4 


11.8 


173 


172.1 


18.1 


233 


231.7 


24.4 


298 


291.4 


86.6 


64 


68.7 


66.6 


114 


IU.4 


11.9 


174 


173.0 


16.2 


284 


232.7 


24.6 


204 


202.4 


80.7 


66 


64.7 


65.7 


115 


114.4 


12.0 


175 


174.0 


18.3 


236 


233.7 


24.6 


295 


293.4 


86.8 


. 66 


65.7 


66.9 
66.0 


116 


115.4 


12.1 


176 


176.0 


18.4 


236 


234.7 


24.7 


296 


194.4 


86.9 


67 


68.7 


117 


116.4 


12.2 


177 


176.0 


18.5 


237 


235.7 


24.8 


297 


296.4 


31.6 


68 


67.7 


66.1 


118 


117.4 


12.3 


178 


177.6 


18.6 


238 


236.7 


24.9 


298 


196.4 


81.1 


69 


68.7 


66.2 


119 


118.8 


12.4 


179 


178.6 


18.7 


230 


237.7 


26.0 


199 


297.4 


81.8 


60 


69.7 


06.8 


120 
Diet 


119.3 


12.5 


180 
Diet 


179.0 


18.8 


240 

Difl^ 


238.7 


15.1 


soo 


298.4 


81.4 


Diet 


Dep 


Ut.i 


Dep. 


Let 


Dep. 


Let. 


Dep. 


Let. 


Diflt 


Dep. 


Let. 




For 


84 Degrees. 







TABLE IL 


S8 


Difieience of Latitude and Departure for 7 Degrees^ 


Diet 

1 


liftt. 


l>ep. 


DiBt 
61 


Lftt. 


l>«p. 

oirTi 


Diflt 
121 


Lat. 


Dep. 


Oist 
181 


Laf 


Dep. 


Dist 
241 


Ut 


Dep. 


01.0 


00.1 


60.5 


120.1 


14.7 


179.7 


22.1 


299.2 


29.4 


2 


•2.0 


00.2 


62 


61.5 


07.6 


122121.1 


14.9 


182 


160.6 22.2I 


242 


240.2 


29.5 


9 


09.0 


00.4 


69 


62.5 


07.7 


123122.1 


15.0 


183 


181.6 22.3! 


249 241.2 


29.6 


4 


04.0 


00.5 


64 


69.5 


07.8 


124123.1 


15.1 


184 


162-6 


22.4 


244242.2 


29.7 


9 
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10.2 


195 


123.5 


10.6 


185 


182.7 


28.0 


245 


212.0 


38.3 


e 


05.9 


00.9 


66 


65.2 


10.3 


126 


124.4 


10.7 


186 


183.7 


90.1 


246 


248.0 


38.5 


7 


06.9 


01.1 


67 


66.2 


10.5 


127 


125.4 


10.9 


187 


184.7 


20.3 


247 


214.0 


88.6 


8 


07«9 


01.3 


68 


67.2 


10.6 


128 


126.4 


20.0 


188 


185.7 


20.4 


248 


244.9 


38.8 


9 


08.9 


01.4 


60 


68.2 


10.8 


120 


197.4 


20.2 


180 


186.7 


29.6 


24U 


245.0 


39.0 


10 


09.9 


01.6 


70 
71 


00.1 


11.0 


180 
131 


128.4 


20.3 


100 
101 


187.7 


20.7 


250 
251 


240.0 


30.1 


11 


10.9 


01.7 


70.1 


11.1 


120.4 


90.5 


188.6 


20.0 


217.0 


30.3 


12 


11.9 


01.9 


72 


71.1 


11.3 


182 


130.4 


90.6 


102 


180.6 


30.0 


252 


248.0 


30.4 


13 


12.8 


02.0 


73 


72.1 


11.4 


133 


131.4 


20.8 


103 


100.6 


30.2 


253 


240.0 


30.6 


14 


18.8 


02.2 


74 


78.1 


11.6 


134 


132.4 


21.0 


104 


101.6 


30.3 


2541 


250.0 


30.7 


15 


14.8 


02.3 


75 


74.1 


11.7 


135 


138.3 


21.1 


105 


102.6 


30.5 


255 


251.0 


30.0 


16 


15.8 


02.5 


76 


75.1 


11.0 


136 


134.3 


91.3 


100 


103.6 


30.7 


256 


252.8 


40.0 


17 


16.8 


02.7 


77 


76.1 


19.0 


137 


135.3 


21.4 


107 


104.6 


30. b 


957 


253.8 


40.2 


18 


17.8 


02.8 


78 


77.0 


12.2 


138 


136.3 


21.6 


108 


105.6 


31.0 


258 


254.8 


40.4 


10 


18.8 


08.0 


79 


78.0 


12.4 


139 


137.8 


21.7 


100 


106.5 


31.1 


250 


255.8 


40.5 


20 


10.8 


03.1 


80 
81 


79.0 


12.5 


140 
141 


138.3 


21.0 


200 
201 


107.5 


31.3 


260 
261 


250.8 


40.7 


21 


20.7 


03. 3| 


80.0 12.7 


130.3 


22.1 


108.5 


31.4 


257.8 


40.8 


22 


21.7 


03.4; 


82 


81.0 


12.8 


142 


140.3 


22.2 


902 


100.5 


31.6 


262 


258.8 


41.0 


23 


22.7 


03.6! 


83 


82.0 


13.0 


143 


141.2 


22.4 


903 


200.5 


31. P 


263 


250.8 


41.1 


24 


23.7 


03.8' 


84 


83.0 


13.1 


144 


142.9 


22.5 


204 


201.5 


31.9 


261 


260.7 


41.3 


25 


94.7 


03.9 


85 


84.0 


18.8 


145 


143.2 


22.7 


205 


202.5 


32.1 


265 


261.7 


41.5 


26 


25.7 


04.1 


86 


84.0 


13.5 


146 


144.2 


22.8 


206 


203.5 


32.2 


26U 


262.7 


41.6 


27 


26.7 


04.2 


87 


85.0 


13.6 


147 


145.2 


23.0 


207 


204.5 


39.4 


267 


263.7 


41.8 


98 


27.7 


04.4 


88 


86.0 


18.8 


148 


146.2 


23.2 


208 


205.4 


39.6 


268 


264.7 


41.0 


29 


28.6 


04.5 


89 


87.0 


13.€ 


140 


147.2 


23.3 


200 


206.4 


32.7 


260 


265.7 


42.1 


SO 


29.6 


04.7 

1 


90 
91 


88.0 


14.1 


150 
151 


148.2 


23.5 


210 
211 


207.4 


32.9 


270 
271 


266.7 


42.2 


31 


30.6 


04.8 


89.9 


14.2 


140.1 


23.6 


208.4 


33.0 


267.7 


42.4 


32 


31.6 


05.0* 


92 


90.9 


14.4 


152 


150.1 


23.8 


212 


209.4 


33.2 


272 


268.7 


42.6 


83 


32.6 


05.2 


93 


91.9 


14.5 


153 


151.1 


23.9 


213 


210.4 


33.3 


273 


260.6 


42.7 


84 


33.6 


05.3 


04 


92.8 


14.7 


154 


159.1 


24.1 


214 


211.4 


33.5 


274 


270.6 


42.0 


85 


34.6 


05.5 


05 


98.8 


14.9 


155 


153.1 


24.2 


215 


212.4 


33.6 


276 


271.6 


43.0 


86 


35.6 


05.6 


06 


94.8 


15.0 


156 


154.1 


94.4 


216 


213.3 


33.8 


276 


272.6 


43.2 


37 


36.5 


05.8 


07 


95.8 


15.2 


157 


155.1 


94.6 


217 


214.3 


33.0 


277 


273.6 


43.3 


38 


37.5 


05.9 


08 


96.8 


15.8 


158 


156.1 


21.7 


218 


215.3 


34.1 


278 


274.6 


43.5 


89 


38.6 


06.1 


00 


97.8 


15.5 


150 


157.0 


24.9 


210 


216.3 


34.3 


270 


275.6 


43.6 


40 


39.5 


06.3 


100 
'lOl 


98.8 


15.6 


160 
161 


158.0 


25.0 


220 
221 


217.3 
218.3 


34.4 


280 
281 


276.6 


43.8 


41 


40.5 


06.4 


90.8 


15.8 


150.0 


25.2 


34. C 


277.5 


44.0 


42 


41.5 


06.6 


102 


100.7 


16.0 


162 


160.0 


25.3 


222 


210.3 


34.7 


282 


278.5 


44.1 


43 


42.5 


06.71 

1 


103 


101.7 


16.1 


103 


161.0 


25.5 


223 


220.3 


34.9 


283 


270.5 


44.3 


44 


43.5 


06.9, 


104 


109.7 


16.3 


164 


162.0 


25.7 


224 


221.2 


35.0 


284 


280.5 


44.4 


46 


44.4 


07.0 


105 


103.7 


16.4 


165 


163.0 


95.8 


225 


222.2 


35.2 


285 


281.5 


44.6 


46 


45.4 


07.2 


106 


104.7 


16.6 


166 


164.0 


26.0 


220 


223.2 


36.4 


286 


282.5 


44.7 


47 


46.4 


07.4 


107 


105.7 


16.7 


167 


164.0 


26.1 


227 


294.9 


35.5 


287 


283.5 


44.0 


48 


47.4 


07.5 


108 


106.7 


16.0 


168 


165.0 


26.8 


228 


225.2 


35.7 


288 


284.5 


45.1 


49 


48.4 


07.7 


100 


107.7 


17.1 


160 


166.0 


26.4 


220 


226.9 


36.8 


280 


285.4 


45.2 


50 
51 


49.4 


07.8 


110 
111 


108.6 


17.2 


170 
171 


167.0 


26.6 


230 
231 


227.2 


36.0 


290 
291 


286.4 


45.4 


50.4 


08.0 


100.6 


17.4 


168.0 


26.8 


228.2 


36.1 


287.4 


45.. 5 


52 


51.4 


08.1 


112 


110.6 


17.5 


172 


160.0 


26.0 


232 220.1 


36.3 


292 


288.4 


45.7 


53 


52.8 


08.3 


lis 


111.6 


17.7 


173 


170.9 


27.1 


233*230.1 


86.4 


293 


280.4 


45.8 


54 


53.3 


08.4 


114 


112.6 


17.8 


174 


171.9 


27.2 


234|231.1 


36.6 


294 


290.4 


46.0 


55 


54.3 


08.6 


116 


113.6 


18.0 


175 


172.8 


27.4 


235 232.1 


36.8 


296 


201.4 


46.1 


56 


55.3 


08.8 


116 


114.0 


18.1 


176 


173.8 


27.5 


236'233.1 


36.0 


296 


202.4 


46.3 


57 


56.3 


08.9 


117 


115.6 


18.3 


177 


174.8 


27.7 


237'234.1 


37.1 


297 


203.3 


46.5 


58 


57.3 


09.1 


118 


116.5 


18.5 


178 


175.8 


27.8 


238 235.1 


37.2 


298!294.3 


46.6 


59 


58.3 


09.2 


110 


117.5 


18.6 


170 


176.8 


28.0 


230236.1 


37.4 


299'295.3 


46.8 


60 


59.3 


00.4 


120 

Dist 


118.5 


18.8 


180 
Dist 


177.8 


28.2 


240 237.0 


37.5 


800 
Dist 


206.3 


46.9 


Dist 


Dep. 


Lot. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist Dep. 


Lat. 


! Dep. 


Lat. 
















D 






f 


or 82 


IDe] 


^ees. 


* 



M 


TABLE IL 1 


DiflTerence of Latitude and Departare for 10 Degre«i» | 


Dist 

1 


Lat. 


Dep. 


DiBt 
61 


Lat 


Dap 

ToTe, 


Dial 
121 


Lat. 


Dep. 


Diat 
181 


Lat. 
178 8 


Dep. 


Diat 
841 


Lat. 
2n.8 


Dap. 


01.0 


00.2 


60.1 


119.2 


21.0 


81.4 


41.8 


9 


02.0 


00.8 


62 


61.1 


10.8 


122 


120.1 


21.2 


182 


170.2 


31.6 


242 


288.8 


42.0 


8 


08.0 


00.5 


63 


62.0 


10.9 


128 


121.1 


21.4 


188 


180.2 


81.8 


248 


280.8 


42.2 


4 


08.9 


00.7 


64 


68.0 


11. 1 


121 


122.1 


21.6 


18i 


181.2 


82.0 


244 


240.8 


42.4 


6 


04.0 


00.9 


66 


64.0 


11.3 


125 


123.1 


21.7 


185 


182.2 


82.1 


246 


241.8 


42.6 


6 


05.9 


01.0 


66 


66.0 


11.5 


126 


124.1 


21.0 


186 


188.2 


82.8 


246 


242.8 


42.7 


7 


06.9 


01.2 


67 


66.0 


11.6 


127 


126.1 


22.1 


187 


184.2 


82.6 


247 


248.2 


42.9 


8 


07.9 


01.4 


68 


67.0 


11.8 


128 


126.1 


22.2 


188 


186.1 


82.6 


248 


244.2 


a.i 


9 


08.9 


01.6 


69 


68.0 


12.0 


120 


127.0 


22.4 


180 


186.1 


82.8 


240 


246.2 


43.2 


10 
11 


09.8 


01.7 
01.0 


70 
71 


68.9 


12.2 


130 
131 


128.0 


22.6 


19:i 
101 


187.1 


88.0 


250 
251 


246.2 


48.4 


10.8 


69.9 


12.8 


120.0 


22.7 


188.1 


88.2 


247.2 


48.6 


12 


11.8 


02.1 


72 


70.9 


12.6 


132 


180.0 


22.0 


192 


180.1 


38.8 


252 


248.9 


48.8 


18 


12.8 


02.8 


78 


71.9 


12.7 


138 


131.0 


28.1 


103 


190.1 


88.6 


258 


249.2 


48.9 


14 


18.8 


02.4 


74 


72.9 


12.8 


134 


132.0 


28.3 


194 


191.1 


88.7 


254 


250.1 


44.1 


16 


11.8 


02.6 


76 


78.9 


18.0 


186 


182.9 


28.4 


103 


192.0 


83.0 


256 


261.1 


44 8 


16 


16.8 


02.8 


76 


74.8 


18.2 


186 


188.9 


28.6 


196 


193.0 


34.0 


256 


262.1 


44.5 


17 


16.7 


08.0 


77 


76.8 


18.4 


137 


134.9 


28.8 


197 


194.0 


84.2 


257 


258.1 


44 6 


18 


17.7 


08.1 


78 


76.8 


18.6 


138 


186.9 


24.0 


198 


106.0 


84.4 


268 


264.1 


44.8 


10 


18.7 


08.3 


79 


77.8 


18.7 


139 


136.9 


24.1 


199 


196.0 


84.6 


259 


266.1 


46.0 


20 

21 


19.7 


08.5 


80 
81 


78.8 


18.9 
14.1 


140 
141 


137.9 


24.8 

24.6 


200 
201 


197.0 


84.7 


260 
261 


266.1 


46.1 


20.7 


08.6 


79.8 


138.9 


197.9 


84.0 


267.0 


46.8 


22 


21.7 


03.8 


82 


80.8 


14.2 


142 


189.8 


24.7 


202 


196 9 


86.1 


262 


268.0 


46 6 


28 


22.7 


04.0 


88 


81.7 


14.4 


143 


140.8 


24.8 


208 


199.9 


86.8 


268 


250.0 


46.7 


24 


28.6 


04.2 


84 


82.7 


14.6 


144 


141.8 


25.0 


204 


200.9 


86.4 


264 


260.0 


46.8 


25 


24.6 


01.8 


85 


88.7 


14.8 


146 


142.8 


26.2 


206 


201.9 


86.6 


265 


261.0 


46.0 


26 


26.6 


04.5 


86 


81.7 


14.9 


146 


148.8 


25.4 


206 


202.9 


86.8 


266 


262.0 


46.2 


27 


26.6 


04.7 


87 


86.7 


16.1 


147 


144.8 


26.5 


207 


208.9 


86.0 


267 


262.9 


46.4 


28 


27.6 


04.9 


88 


86.7 


16.3 


148 


146.8 


26.7 


208 


204.8 


86.1 


268 


268.9 


46.6 


29 


28.6 


05.0 


89 


87.6 


16.6 


149 


146.7 


25.9 


200 


206.8 


86.3 


269 


264.9 


46.7 


SO 
81 


20.6 


05.2 


90 
91 


88.6 


16.6 


150 
151 


147.7 


26.0 


210 
211 


206.8 


86.5 


270 
271 


265.9 


46.0 


80.5 


05.4 


80.6 


16.8 


148.7 


26.2 


207.8 


86.6 


266.9 


47.1 


82 


81.6 


06.6 


92 


90.6 


16.0 


162 


140.7 


26.4 


212 


208.8 


86.8 


272 


267 9 


47.2 


88 


82.6 


05.7 


98 


91.6 


16.1 


158 


150.7 


26.6 


218 


200.8 


87.0 


278 


268.9 


47.4 


84 


88.6 


05.9 


94 


92.6 


16.8 


164 


151.7 


26.7 


214 


210.7 


87.2 


274 


269.8 


47.6 


86 


84.6 


06.1 


96 


98.6 


16.5 


156 


162.6 


26.9 


216 


211.7 


87.8 


276 


270.8 


47.8 


86 


86.6 


06.8 


96 


94.6 


16.7 


156 


168.6 


27.1 


216 


212.7 


87.6 


276 


271.8 


47.9 


87 


86.4 


06.4 


97 


95.5 


16.8 


167 


164.6 


27.3 


217 


218.7 


87.7 


277 


272 8 


48.1 


88 


87.4 


06.6 


96 


96.5 


17.0 


168 


165.6 


27.4 


218 


214.7 


87.0 


278 


278.8 


48.8 


89 


88.4 


06.8 


99 


97.5 


17.2 


159 


156.6 


27.6 


210 


215.7 


88.0 


279 


274.8 


48.4 


40 
41 


80.4 


06.9 


100 
101 


96.6 
99.5 


17.4 


160 
161 


167.6 


27.8 


220 
221 


216.7 


88.2 


280 
281 


976.7 


48.6 


40.4 


07.1 


17.5 


158.6 


28.0 


217.6 


88 4 


276.7 


48.8 


42 


41.4 


07.8 


102 


100.6 


17.7 


162 


159.6 


28.1 


222 


218.6 


88.6 


282 


277.7 


49.0 


48 


42.8 


07.5 


108 


101.4 


17.9 


163 


160.5 


28.8 


228 


210.6 


88.7 


288 


278.7 


40.1 


44 


48.8 


07.6 


104 


102.4 


18.1 


164 


161.6 


28.5 


224 


220.6 


88.9 


284 


279.7 


49.8 


45 


44.3 


07.8 


106 


108.4 


18.2 


165 


162.6 


28.7 


226 


221.6 


89.1 


286 


280.7 


49.6 


46 


45.8 


08.0 


106 


101.4 


18.4 


166 


168.5 


28.8 


226 


222.6 


89.2 


286 


281.7 


4947 


47 


46.8 


08.2 


107 


105.4 


18.6 


167 


164.6 


29.0 


227 


228.6 


89.4 


287 


282.6 


49.8 


48 


47.3 


08.3 


108 


106.4 


18.8 


168 


165.4 


20.2 


228 


224.6 


89.6 


288 


288.6 


60.0 


49 


48.8 


08.5 


109 


107.3 


18.9 


169 


166.4 


20.3 


229 


225.6 


80.8 


289 


284.6 


60.2 


60 


49.2 


08.7 


110 
111 


108.8 


19.1 


170 
171 


167.4 


29.6 


280 
281 


226 6 


^9.9 


290 


286.6 


60.4 
60.6 


61 


60.2 


08.9 


109.3 


f9.3 


168.4 


29.7 


227.6 


40.1 


291 


286.6 


62 


61.2 


09.0 


112 


110.8 


19.4 


172 


160.4 


29.9 


232 


228.6 


40.8 


992 


287.6 


60.7 


68 


62.2 


09.2 


113 


111.8 


19.6 


178 


170.4 


80.0 


288 


229.6 


40.6 


998 


288.6 


60.9 


64 


68.2 


09.4 


114 


112.3 


19.8 


174 


171.4 


80.2 


284 


280.4 


40.6 


294 


289.6 


61.1 


65 


54.2 


09.6 


115 


113.8 


20.0 


176 


172.8 


80.4 


286 


281.4 


40.8 


296 


290.6 


61.2 


60 


55.1 


09.7 


U6 


114.2 


20.1 


176 


173.8 


80.6 


286 


282.4 


41.0 


296 


291.6 


61.4 


57 


66.1 


09.9 


117 


116.2 


20.8 


177 


174.8 


80.7 


237 


238.4 


41.2 


997 


292.6 


61.6 


68 


57.1 


10.1 


118 


116.2 


20.6 


178 


175.3 


80.9 


288 


284.4 


41.8 


298 


298.6 


61.7 


60 


58.1 


10.2 


119 


117.2 


20.7 


179 


176.3 


81.1 


239 


285.4 


41.5 


299 


294.6 


61.9 


60 
Dist 


69.1 


10.4 


120 
Dist 


118.2 


20.8 


180 
Diat 


177.3 


31.3 


240 
DiaJ 


236.4 
Dep. 


41.7 


800 


295.4 


62.1 


Dep. 


Lat. 


Dep. 


Lat. 


Dap. 


Ut. 


Ut. 


Dlsd 


Dep. 


Lat. 




For 80 Degrees. 1 





TABLE 11. 27 1 


Difference of Laiitiide and Departure for 1 1 Degrees. | 


Di8t 

1 


UU 


Dep. 


Out 
61 


Lat. 


Dep. 


Diat 
121 


Ui. 


Dap. 


Diat Lat. 
181177.7 


Dep. 


Dist 
241 


Lat. 


Dep. 


01.0 


00.2 


59.9 


11.6 


118.8 


23.1 


34.6 


236.6 


46.0 


2 


02.0 


00.4 


62 


60.9 


11.8 


122 


119.8 


23.3 


182178.7 


34.7 


242 


237.6 


46.2 


s 


02.^ 


00.6 


63 


61.8 


12.0 


123 


120.7 


23.5 


183jl79.6 


34.9 


243 


238.6 


46.4 


4 


03.^ 


00.8 


64 


62.8 


12.2 


124 


121.7 


23.7 


184:180.6 


35.1 


244 


230.5 


46.6 


6 


04.9 


01.0 


65 


63.8 


12.4 


126 


122.7 


23.9 


186181.6 


35.3 


245 


240.5 


46.7 


6 


05.9 


01.1 


66 


64.8 


18.6 


126 


123.7 


24.0 


186182.6 


36.5 


246 


241 .5 


46.9 


7 


06.^ 


01.3 


67 


65.8 


12.8 


127 


124.7 


24.2 


187 


183.6 


36.7 


247 


242.5 


47.1 


8 


07.9 


01.6 


68 


66.8 


13.0, 


128 


125.6 


24.4 


188 


184.5 


35.9 


248 


243.4 


47.3 


9 


08.8 


01.7 


69 


67.7 


13.2' 


129 


126.6 


24.6 


189 


186.6 


36.1 


249 


244.4 


47.6 


10 


09.8 


01.9 


70 


68.7 


13.4- 


130 
131 


127.6 


24.8 


190 
191 


186.6 


36.3 


250 
251 


245.4 


47.7 


11 


10.8 


02.1 


71 


69.7 


,13.5 


128.6 


26.0 


187.6 


36.4 


246.4 


47.9 


12 


11.8 


02.3 


72 


70.7 


IS. 7 


132 


129.6 


25.2 


192188.6 


36.6 


252 


247.4 


48.1 


IS 


12.8 


02.5 


73 


71.7 


13.0 


133 


130.6 


25.4 


193|189.5 


36.8 


253 


248.4 


48.3 


14 


13.7 


02.7 


74 


72.6 


14.1 


134 


131.6 


25.6 


194190.4 


37.0 


254 


249.3 


48.6 


16 


14.7 


02.9 


75 


73.6 


14.3 


135 


1S2.5 


26.8 


106191.4 


37.2 


265 


250.3 


48.7 


16 


15.7 


OS.l 


76 


74.6 


14.6 


136 


133.5 


26.0 


196192.4 


87.4 


256 


251.3 


48.8 


IT 


16.7 


03.2 


77 


75.6 


14.7 


137 


134.5 


26.1 


19719S.4 


37.6 


257 


252.3 


49.0 


18 


17.7 


0S.4 


78 


76.6 


14.9 


138 


136.6 


26.3 


198194.4 


37.8 


258 


253.3 


49.2 


19 


18.7 


03.6 


79 


77.5 


15.1 


139 


136.4 


26.6 


199196.8 


38.0 


259 


254.2 


49.4 


20 
21 


19.6 


03.8 


80 


78.6 


15.3 

1 


140 
141 


137.4 


26.7 
26.9 


200196.3 


38.2 


260 
261 


255.2 


49.6 
49.8 


20.6 


04.0 


81 


79.5 


16.6| 


138.4 


201197.3 


38.4 


256.2 


22 


21.6 


04.2 


82 


80.5 


15.6' 


142 


130.4 


27.1 


202 198. S 


38.6 


262 


257.2 


50.0 


28 


22.6 


04.4 


83 


81.6 


15.8! 


143 


140.4 


27.S 


203199.3 


38.7 


263 


258. k 


50.2 


24 


2S.6 


04.6 


84 


82.5 


16.0 


144 


141.4 


27.6 


204200.3 


38.9 


264 


259.1 


50.4 


25 


24.5 


04.8 


85 


83.4 


16.2 


146 


142.3 


27.7 


206*201.2 


39.1 


265 


260.1 


50.6 


26 


25.5 


05.0 


86 


84.4 


16.4' 


146 


143.3 


27.9 


206'2O2.2 


39.8 


266 


261.1 


50.8 


27 


26.5 


05.2 


87 


85.4 


16.6 


147 


144.3 


28.0 


207|203.2 


39.6 


267 


262.1 


50.9 


28 


27.5 


05.3 


88 


86.4 


16.8 


148 


146.3 


28.2 


208204.2 


39.7 


268 


263.1 


51.1 


29 


28.5 


05.5 


80 


87.4 


17.0 


149 


146.3 


28.4 


209 205.2 


39.9 


269 


264.1 


61.3 


SO 


29.4 


05.7 


90 
91 


88.3 


17.2 
17.4 


150 


147.2 


28.6 


210;206.1 
211207.1 


40.1 
40.3 


270 
271 


266.0 


61.5 


SI 


80.4 


05.9 


80.3 


161 


148.2 


28.8 


266.0 


51.7 


S2 


81.4 


06.1 


08 


90.3 


17.6 


162 


149.2 


29.0 


212 208.1 


40.5 


272 


267.0 


61.9 


S3 


32.4 


06.3 


93 


91.3 


17.7 


153 


160.2 


29.2 


213 209.1 


40.6 


273 


268.0 


52.1 


S4 


83.4 


06.5 


94 


92.8 


17.9 


164 


151.2 


29.4 


214210.1 


40.8 


274 


269.0 


52.3 


S5 


34.4 


06.7 


05 


93.8 


18.1 


155 


162.2 


29.6 


215 'ill. 


41.0 


276 


269.9 


52.5 


S6 


35.3 


06.9 


96 


94.2 


18.3 


156 


163.1 


29.8 


216212.0 


41.2 


276 


270.0 


52.7 


S7 


86.3 


07.1 


97 


96.2 


18.5 


157 


154.1 


30.0 


217,213.0 


41.4 


277 


271.9 


62.9 


S8 


37.3 


07.8 


98 


96.2 


18.7 


168 


166.1 


30.1 


218214.0 


41.6 


278 


272.9 


53.0 


S9 


38.3 


07.4 


99 


97.2 


18.9 


150 


156.1 


30.3 


219 


^16.0 


41.8 


279 


273.9 


53.2 


40 
41 


39.3 


07.6 


100 
101 


98.2 


19.1 


160 
161 


157.1 


30.6 


220 


216.0 


42.0 
42.2 


280 
281 


274.9 


53.4 


40.2 


07.8 


99.1 


19.3 


158.0 


30.7 


221, 


216.9 


275.8 


63.6 


42 


41.2 


08.0 


102 


100.1 


19.5 


162 


169.0 


30.9 


222,217.9 


42.4 


282 


276.8 


63.8 


4S 


42.2 


06.2 


103 


101.1 


19.7 


163 


160.0 


31.1 


223218.9 


42.6 


283 


277.8 


54.0 


44 


43.2 


06.4 


104 


102.1 


19.8 


164 


161.0 


31.3 


224 219.9 


42.7 


284 


278.8 


54.2 


4ft 


44.2 


06.6 


105 


103.1 


20.0 


165 


162.0 


31.6 


225 220.9 


42.9 


286 


279.8 


54.4 


46 


45.2 


08.8 


106 


104.1 


20.2 


166 


163.0 


31.7 


226221.8 


43.1 


286 


280.7 


54.6 


47 


40.1 


09.0 


107 


105.0 


20.4 


167 


163.9 


31.9 


227 


222.8 


43.3 


287 


281.7 


54.8 


48 


47.1 


09.2 


108 


106.0 


20.6 


168 


164.9 


32.1 


228 


223.8 


43.6 


288 


282.7 


55.0 


49 


48.1 


09.3 


109 


107.0 


20.8 


169 


166.9 


32.2 


229224.8 


43.7 


289 


283.7 


55.1 


50 
61 


49.1 


09.6 


110 
111 


108.0 
109.0 


21.0 


170 


166.9 


32.4 


230 
231 


226.8 


43.9 


290 
291 


284.7 


55.3 


50.1 


09.7 


21.2 


171 


167.9 


32.6 


226.8 


44.1 


285.7 


55.5 


52 


51.0 


09.9 


112 


109.9 


21.4 


172 


168.8 


32.8 


232227.7 


44.3 


292 


286.6 


65.7 


5S 


52.0 


10.1 


lis 


110.9 


21.6 


173 


169.8 


ss.o 


233228.7 


44.5 


293 


287.6 


65.9 


54 


53.0 


10.3 


114 


111.9 


21.8 


174 


170.8 


33. 2 


234 


229.7 


44.6 


294 


288.6 


56.1 


55 


54.0 


10.5 


115 


112.9 


21.9 


175 


171.8 


33.4 


285 


230.7 


44.8 


295 


289.6 


56.3 


56 


55.0 


10.7 


116 


113.9 


22.1 


176 


172.8 


33.6 


236 


231.7 


45.0 


296 


290.6 


56.5 


57 


56.0 


10.9 


117 


114.9 


22.3 


177 


173.7 


33.8 


237 


232.6 


45.2 


297 


291.5 


56.7 


58 


56.9 


11.1 


118 


115.8 


22.6 


178 


174.7 


34.0 


238 


233.6 


45.4 


298 


292.6 


66.9 


59 


57.^ 


11.3 


119 


116.8 


22.7 


179 


176.7 


34. 2 


239 


284.6 


45.6 


299 


293.5 


67.1 


60 
Dist 


58.9 


11.4 


120 


117.8 


22.9 


180 
Diat 


176.7 


34.3 


240 
Diat 


235.6 


46.8 
Lat, 


300 
biat 


294.5 


57.3 


Dep. 


Lat. 


Diat 


Dep. 


Lat. 


Dep. 1 Lat. 


Dep. 


Dep.j Lat. | 




For 79 Degrees. 1 



28 


TABLE IL 1 


Difference of Latitude and Departure for 12 Degrees. 1 


Dist 

1 


Lat. j Dep. 


out Lat. 
61 59.7 


Dep. 


Diatj Lat. i Dep. 
121118.4 25.2 


DUt 

181 


Lat. 


Dep. 
37.0 


Diat 
241 


Lat. 
235.7 


Dep. 


01.0 00.2 


12.7 


177.0 


50.1 


2 


02. o; 00.4 


62 60.6 12.9 


122119.3, 25.4 


182 


178.0 


37.8 


242 236.7 


60.3 


S 


02.9 00.6 


63 61.6 13. 1> 


123120.3; 25.6 


183 


179.0 


38.0 


243 237.7 


50.5 


4 


03.9* 00.8 


64 82.6 13.3, 


124121.3' 25.8 


184 


180.0 


38.3 


244 


238.7 


50.7 


5 


04. o! 01.0 


65 63.6 


13.5 


125 122.3 26.0 


185 


181.0 


38.5 


245 


239.6 


50.9 


6 


05.9, 01.2 


66 64.6 


13.7 


126123.2 26.2 


186 


181.9 


38.7 


246 


240.6 


51.1 


7 


06.8 01.5 


67; 65.5 


13.9 


127124.2 


26.4 


187 


182.9 


38.9 


247 


241.6 


51.4 


8 


07.8 01.7 


68! 66.5 


14.1 


128125.2 


26.6 


188 


183.9 


39.1 


248 


242.6 


51.6 





08.8 01.9 


69 67.5 


14.3 


129 126.2 


26.8 


189 


184.9 


39.3 


249 


243.6 


51.8 


10 
II 


09.8 02.1 


70 
71 


68.5 


14.6 


130 
131 


127.2 


27. Oj 


190 
191 


185.8 39.5 


250 
251 


244.5 


52.0 
52.2 


10.8 02.3 


69.4 


14.8; 


128.1 


27.2 


186.8 


39.7 


245.6 


12 


11.7 


02.5 


72 70.4 


15.0 


132129.1 


27.4 


192 


187.8 


39.9 


252 


246.6 


52.4 


IS 


12.7 


02.7 


73 71.4 


15.2 


133130.1 


27.7 


193 


188.8 


40.1 


253 


247.5 


52.6 


14 


13.7 


02.9 


74 


72.4 


15.4 


134 


131.1 


27.9 


194 


180.8 


40.3 


254 


248.4 


52.8 


15 


14.7 


03.1 


75 


73.4 


15.6 


135 


132.0 


28.1 


195 


190.7 


40.5 


255 


249.4 


53.0 


16 


15.7 


03.3 


76 


74.3 


15.8; 


136 


133.0 


28.3 


196 


191.7 


40.8 


256 


250.4 


53.2 


17 


16-6 03.5 


77 


75.3 


16.0, 


137 


134.0 


28.5 


197 


192.7 


41.0 


257 


251.4 


53.4 


18 


17.6 03.7 


78 


76.3 


.16.2 


138 


135.0 


28.7 


198 


193.7 


41.2 


258 


258.4 


53.6 


19 


18.6* 04.0 


79 


77.3 


16.4 


139 


136.0 


28.9 


199 


194.7 


41.4 


259 


253.3 


53.8 


20 
21 


19.61 
20.5 


04.2 


80 
81 


78.3 


16.6 


140 
141 


136.9 


29.1 
29.3; 


200 
201 


195.6 
196.6 


41.6 


260 
261 


254.3 


54.1 


04.4 


79.2 


16.8 


137.9 


41.8 


256.3 


54.3 


22 


21.5 04.6 


82 


80.2 


17.0 


142 


138.9 


29.5 


202 


197.6 


42.0 


262 


256.3 


54.5 


23 


22.5' 04.8 


83 


81.2 


17.3 


143 


139.9 


29.7 


203 


198.6 


42.2 


263 


267.3 


54.7 


24 


23.5 05.0 


84 


82.2 


17.6 


144 


140.9 


29.9 


204 


199.5 


42.4 


264 


258.2 


54.9 


2.3 


24.5 05.2 


85 


83.1 


17.7 


145141.8 


30.1 


205 


200.5 


42.6 


265 


259.2 


65.1 


26 


25.4 03.4 


86 


84.1 


17.9 


146142.8 


30.4 


206 


201.5 


42.8 


266260.2 


55.3 


27 


26.4' 05.6, 


87 


85.1 


18.1 


147 


143.8 


30.6 


207 


202.5 


43.0 


267 


261.2 


55.5 


28 


27.4 05.8: 


88 


86.1 


18.3 


148 


144.8 


30.8 


208 


203.5 


43.2 


268 


262.1 


65.7 


29 


28.4 06. 0' 


89 


87.1 


18.5 


149 


145.7 


31.0 


209 


204.4 


43.6 


200 


263.1 


55.0 


S3 
31 


29.3 
33.3 


06.2 


90 
91 


88.0 


18.7 


150 
151 


146.7 


31.2 


210 


205.4 


43.7 
43.9 


270 
271 


264.1 


56.1 


06.4: 


80.0 


18.9 


147.7 


31.4 


211 


206.4 


266.1 


56.3 


32 


31.3 06.7 


92 


90.0 


19.1 


15214B.7 


31.6 


212 


207.4 


44.1 


272 


266.1 


56.6 


33 


32.3 06.9 


93 


91.0 


19.3 


153i 149.7 


31.8 


213 


208.3 


44.3 


273 


267.0 


56.8 


34 


33.3 07.1 


04 


91.9 


19.5 


154150.6 


32.0 


214 


209.3 


44.6 


274 


268.0 


57.0 


35 


34.2 07.3 


95 


92.9 


19.8 


155 


151.6 


32.2 


215 


210.3 


44.7 


275 


269.0 


57.2 


36 


35.2 07.5' 


96 


93.9 


20.0 


156 


152.6 


32.4 


216 


211.3 


44.9 


276 


270.0 


57.4 


37 


36.2' 07.7; 


97 


94.9 


20.2 


167 


153.6 


32.6 


217 


212.3 


45.1 


277 


270.9 


57.6 


38 


37.2 07.9 


99 


95.9 


20.4 


158 


154.5 


32.9 


218 


213.2 


45.3 


278 


271.9 


57.8 


39 


3S.1! 08.1; 


99 


96.8 


20.6 


159 


155.5 


33.1 


219 


214.2 


45.5 


279 


272.9 


58.0 


40 
41 


39.1 08.3 


100 
101 


97.8 


20.8 


160 
161 


156.5 


33.3 


220 
221 


215.2 


45.7 


280 
281 


273.9 


58.2 


40.1 08.5 


98.8 


21. U| 


157.5 


33.5 


216.2 


45.9 


274.9 


58.4 


42 


41. 1; 08.7 


102 


99.8 


21.2' 


162 


158.5 


33.7 


222 


217.1 


46.2 


282 


275.8 


58.6 


43 


42.1. 08.9. 


1031100.7 


21.4 


163 


159.4 


33.9 


223 


218.1 


46.4 


283 


276.8 


58.8 


44 


43.0 


09.1! 


104il01.7 


21.6 


164 


160.4 


34.1 


224 


210.1 


46.6 


284 


277.8 


59.0 


45 


44.0 


09.4 


105 


102.7 


21.8 


165 


161.4 


34.3 


225 


220.1 


46.8 


285 


278.8 


59.3 


40 


45.0 09.6 


106 


103.7 


22.0 


166 


162.4 


34.6 


226 


221.1 


47.0 


286 


279.8 


59.5 


47 


46.0 09.8, 


107 


104.7 


22.2 


167 


163.4 


34-7 


227 


222-0 


47.2 


287 


280.7 


59.7 


48 


47.0; 10.0' 


106 


105.6 


22.5 


168 


164.3 


84.9 


228 


223.0 


47.4 


288 


281.7 


69.9 


40 


47.9 


10.2 


109 


106.6 


22.7 


169 


165.3 


35.1 


229 


224.0 


47.6 


289 


282.7 


60.1 


53 
51 


48.9 


10.4 


110 
111 


107.6 


22.9 


170 
171 


166.3 


35.3 


230 
231 


225.0 


47.8 


200 
291 


283.7 


60.3 


40.9 


10.6 


108.6 


23.1 


167.3 


35.6 


226.0 


48.0 


284.6 


60.5 


52 


50.9 


10.8 


112 


109.6 


23.3 


172 


168.2 


35.8 


232 


226-9 


48.2 


292 


285.6 


60.7 


53 


51.8 


11.0 


113 


110.5 


23.5 


173 


169.2 


36.0 


833 


227.9 


48.4 


293 


286.6 


60.9 


54 


52.8 


11.2 


114 


111.5 


23.7 


174 


170.2 


36.2 


234 


228.9 


48.7 


294 


287.6 


61.1 


55 


53.8 


11.4 


115 


112.5 


23.9 


175 


171.2 


36.4 


235 


229.9 


48.9 


295 


288.6 


61.3 


56 


54.8 


11.6 


116 


113.5 


24.1 


176 


172.2 


36.6 


236 


230.8 


49.1 


296 


289.5 


61.5 


57 


55.8 


11.9 


117 


114.4 


24.3 


177 


173.1 


36.8 


237 


231.8 


49.3 


297 


290.5 


61.7 


58 


56.7 


12.1 


118 


llj».4 


24.5 


178 


174.1 


37.0 


238 


232.8 


49.5 


298 


291.5 


68.0 


59 


57.7 


12.3 


119 


11^.4 


24.7 


179 


175.1 


37.2 


239 


233.8 


49.7 


2991292.5 


68.8 


60 


58.7 


12.5 


120 
Diat 


117.4 
Dep. 


24.9 


180 
Diat 


176.1 


37.4 


240 


234.8 


49.9 


300 
Diat 


293.4 


62.4 


Dist 


Dep. 


Lat. 


Lat. 


I Dep. 


Lat. 


Diat 


Dep. 


Lat. 


Dep.| Lat- | 




For 78 Degrees. 1 



TABLE IL 




S9 


Difference of Latitude and Departure for 13 Degrees. 


Dist 


Lat. 


Dep} 


Dist 
61 


Lat. 


Dep! 


Diat 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


JDiat 
241 


Lat. 


Dep. 


1 


01 .0 


00.2 


59.4 


13.7 


121117.0 


27.2 


181,176.4 


40.7 


234.8 


64.2 


2 


01.0 


00.4- 


62 


60.4 


13.0 


122118.9 


27.4 


182177.3 


40.9 


242 235.8 


54.4 


t 


02.0 


00.7 


68 


61.4 


14.2 


123119.8 


27.7 


183178.3 


41.2 


243 236.8 


54.7 


4 


08.0 


00.9 


64 


62.4 


14.4 


124120.8 


27.9 


184179.3 


41.4 


244 237.7 


54.9 


5 


04.0 


01.1 


65 


63.3 


14.6 


126 121.8 


28.1 


186180.3 


41.6 


245 238.7 


55.1 


6 


05.8 


01.3 


66 


64.3 


14.8 


126122.8 


28.3 


186181.2 


41.8 


246 230.7 


66.8 


7 


06.8 


01.6 


67 


65.3 


15.1 


1271123.7 


28.6 


I87I182.2 


42.1 


247 240.7 


65.6 


8 


07.8 


01.8 


68 


66.3 


15.3 


128124.7 


28.8 


188|183.2 


42.3 


248 241 .6 


65.8 


Q 


08.8 


02.0 


60 


67.2 


15.5 


120125.7 


20.0 


180184.2 


42.5 


240242.6 


56.0 


10 


09.7 


02.2 


70 


68.2 


15.7 


i3o; 

131; 


126.7 


20.2 


100185.1 
19i;i86.1 


42.7 


260; 
261' 


243.6 


66.2 


11 


10.7 


02.5 


71 


60.2 


16.0 


127.6 


29.5 


43.0 


244.6 


56.5 


12 


11.7 


02.7 


72 


70.2 


16.2 


132128.6 


29.7, 


192187.1 


43.2 


252246.6 


66.7 


18 


12.7 


02.0 


78 


71.1 


16.4 


133 120.6 


29.9 


193188.1 


43.4 


253;246.5 


56.9 


14 


18.6 


03.1 


74 


72.1 


16.6 


134130.6 


SO.ll 


194 


180.0 


43.6 


254 247.5 


57.1 


15 


14.6 


08.4 


75 


73.1 


16.0 


135|l31.5 


30.4 


195 


100.0 


43.0 


255 248.6 


67.4 


16 


15.6 


03.6 


76 


74.1 


17.1 


136132.5 


30.6 


196 


101.0 


44.1 


256*240.4 


67.6 


n 


16.6 


08.8 


77 


76.0 


17.3 


187138.5 


30.8 


197 


102.0 


44.3 


267:260.4 


57.8 


18 


17.5 


04.0 


78 


76.0 


17.6 


188134.6 


81.0 


198 


192.0 


44.5 


258 251.4 


58.0 


10 


18.5 


04.3 


79 


77.0 


17.8 


130,135.4 


31.3, 


199 


103.0 


44.8 


250 262.4 


68.3 


20 


10.5 


04.5 


80 


77.0 


18.0! 


140il36.4 


31.5; 


200 


104.0 


45.0 


260 
261 


253.3 


68.5 


21 


20.5 


04.7 


81 


78.9 


18.2 


1411137.4 


31. 7i 


201 


196.8 


45.2 


254.3 


68.7 


22 


21.4 


04.0 


82 


79.9 


18.4' 


142!l38.4 


81.0 


202 


196.8 


45.4 


262'255.3 


68.9 


28 


22.4 


05.2 


88 


80.9 


18.7 


148139.3 


82.2 


203 


197.8 


45.7 


263266.3 


69.2 


24 


28.4 


05.4 


84 


81.8 


18.0 


144 


140.8 


32.4 


204 


198.8 


45.9 


264*257 .2 


59.4 


25 


24.4 


05.6 


85 


82.8 


19.1 


145 


141.3 


82.6 


206 


199.7 


46.1 


265 258.2 


69.6 


26 


25.8 


05.8 


86 


88.8 


19.3 


146 


142.3 


82.8 


206 


200.7 


46.3 


266250.2 


69.8 


27 


26.8 


06.1 


87 


84.8 


19.6 


147 


143.2 


38.1 


207 


201.7 


46.6 


267 260.2 


60.1 


28 


27.8 


06.3 


88 


85.7 


19.8 


148 


144.2 


33.3 


208 


202.7 


46.8 


268261.1 


60.3 


20 


28.8 


06.5 


89 


86.7 


20.0 


149 


145.2 


38.5 


200 


203.6 


47.0 


260|262.1 


60.5 


80 


20.2 


06.7 


90 


87.7 


20.2; 


150 


146.2 


33.7 


210 


204.6 


47.2 


270 
271 


263.1 


60.7 


81 


80.2 


07.0 


.91 


88.7 


20.5 


151 


147.1 


84.0 


211 


205.6 


47.5 


264.1 


61.0 


82 


81.2 


07.2 


92 


89.6 


20.7 


162 


148.1 


34.2 


212I2O6.6 


47.7 


272265.0 


61.2 


88 


82.2 


07.4 


98 


90.6 


20.0 


163 


140.1 


84.4 


J13|207.6 
214 208.5 


47.0 


273 266.0 


61.4 


84 


88.1 


07.6 


04 


91.6 


21.1 


154 


150.1 


84.6 


48.1 


274;267.0 


61.6 


85 


84.1 


07.0 


05 


92.6 


21.4 


155 


161.0 


34.9 


215 200.5 


48.4 


275 268.0 


61.9 


86 


85.1 


08.1 


96 


93.5 


21.6 


166 


152.0 


35.1 


216210.5 


48.6 


276*268.0 


62.1 


87 


86.1 


08.3 


97 


94.5 


21.8! 


157 


168.0 


85.3 


217 


211.4 


48.8 


277 260.0 


62.3 


88 


87.0 


08.5 


98 


95.5 


22.0 


158 


154.0 


85.5 


218 


212.4 


40.0 


278,270.9 


62.5 


80 


88.0 


08. b 


99 


96.5 


22.3 


150 


164.0 


35.8 


21!) 


213.4 


49.3 


279 271.8 


62.8 


40 


89.0 


09.0 


100 


97.4 


22.5 


160 
161 


155.9 


36.0 


220 


214.4 


49.5 


280 
281 


272.8 


63.0 


41 


39.9 


09.2 


101 


98.4 


22.7 


156.9 


36.2 


221 


215.3 


49.7 


273.8 


63.2 


. 42 


40.9 


09.4 


102 


99.4 


22.9 


162 


157.8 


36.4 


222 


216.3 


49.9 


282274.8 


63.4 


48 


41.9 


09.7 


103 


100.4 


23.2' 


163 


168.8 


36.7 


223 


217.3 


50.2 


283 275.7 


63.7 


44 


42.9 


00.€ 


104 


101.3 


23.4* 


164159.8 


36.0 


224 


218.8 


50.4 


284 276.7 


68.9 


45 


48.8 


10.1 


105 


102.3 


23.6 


165 


160.8 


37.1 


225 


219.2 


50.6 


285 277.7 


64.1 


46 


44.8 


10.3 


106 


103.3 


23.8 


166 


161.7 


37.3 


226 


220.2 


50.8 


286;278.7 


64.8 


47 


45.8 


10.6 


107 


104.3 


24. l| 


167 


162.7 


37.6 


227 


221.2 


51.1 


287 


270.6 


64.6 


48 


46.8 


10. h 


108 


105.2 


24.3 


168 


163.7 


37.8 


228 


222.2 


51.3 


288 280.6 


64.8 


40 


47.7 


11.0 


lOu 


106.2 


24.5! 


169 


164.7 


38.0 


220 


223.1 


51.6 


289 281.6 


66.0 


50 


48.7 


11.2 


110 


107.2 


24.7 
25.0 


170 

171 


165.6 


38.2 


230 


224.1 


51.7 


290 
291 


,282.6 


65.2 


51 


49.7 


11.5 


111 


108.2 


166.6 


38.5 


231 


225.1 


62.0 


283.6 


65.5 


62 


50.7 


11.7 


112 


109.1 


25.2' 


172 


167.6 


88.7 


232226.1 


52.2 


292 284.5 


65.7 


58 


51.6 


11. P 


113 


110.1 


25.4, 


173 


168.6 


SS.O 


233 227.0 


52.4 


293 285.5 


65.9 


54 


52.6 


12.1 


114 


111.1 


25.6' 


174 


169.6 


39.1 


234 228.0 


52.6 


204 286.5 


66.1 


55 


58.6 


12.4 


115 


112.1 


25.0 


175 


170.5 


39.4 


235 220.0 


52.9 


295*287.4 


66.4 


56 


54.6 


12.0 


116 


113.0 


26.1 


176 


171.5 


39.6 


236 


230.0 


63.1 


296,288.4 


66.6 


57 


65.5 


12. b 


117 


114.0 


26.3 


177 


172.5 


89.8 


237 


280.0 


63.3 


297 


280.4 


66.8 


58 


56.5 


18.0 


118 


115.0 


26.5 


178 


173.4 


40.0 


238 


231.0 


53.5 


298 


200.4 


67.0 


50 


57.5 


13.3 


119 


116.0 


26.8 


170 


174.4 


40.3 


230 


282.0 


63.8 


299 


201.3 


67.8 


60 


58.5 


13.5 


120 


116.0 


27.0 


180 


175.4 


40.6 


240 


283.8 


64.0 


300 
IDiat 


292.3 


67.5 


Diat 


Dep. 


Lat 


Dist 


Dep 


Lat. 


Dist 


Dep. 


Lat. 


Diat 


Dep. 


Lat. 


Dep. 


Lat. 


^^^^ — f ■ ■ 


] 


?oTr 


r Degrees. 



80 TABLE II. 1 


DiAarance of Latitude and Departure for 14 Degrees. 1 


Diet 

1 


Ut. 


D«p. 


Ditt 
61 


Ut. 


D«p. 


DUt 
121 


LaC. 


Dep. 


Dist 


Ut. 


Dep. 


Dist 
241 


Ut 


Bep. 


01.0 


00.2 


59.2 


14.8 


117.4 


29.3 


175.6 


43.8 


233.8 


58.S 


2 


01.9 


00.5 


62 


60.2 


15.0 


122 


118.4 


29.5 


182 


176.6 


44.0 


242 


234.8 


68.5 


S 


02.9 


00.7 


63 


61.1 


15.2 


123 


119.3 


29.8 


183 


177.6 


44.3 


243 


235.8 


58.8 


4 


0S.9 


01.0 


64 


62.1 


15.5 


124 


120.3 


Sil.O 


184 


178.5 


44.5 


244 


236.8 


59.0 


$ 


04.9 


01.2 


65 


63.1 


15.7 


125 


121. S 


30.2 


185 


179.5 


44.8 


245 


237.7 


59.3 


6 


05.8 


01.5 


66 


64.0 


16.0 


126 


122.3 


30.5 


186 


180.5 


45.0 


246 


238.7 


59.5 


7 


06.8 


01.7 


67 


65.0 


16.2 


127 


123.2 


SO. 7 


187 


181.4 


45.2 


247 


2S9.7 


59.8 


8 


07.0 


01.9 


68 


66.0 


16.5 


128 


124.2 


Sl.O 


188 


182.4 


45.5 


248 


240.6 


60.0 





08.7 


02.2 


69 


67.0 


16.7 


120 


125.2 


31.2 


189 


183.4 


45.7 


249 


241.6 


60.2 


10 


09.7 


02.4 


70 
71 


67.9 


16.9 


130 
131 


126.1 


31.4 


190 
191 


184.4 


46.0 


250 
251 


242.6 


60.5 


11 


10.7 


02.7 


68.9 


17.2 


127.1 


31.7 


185. S 


46.2 


243.5 


60.7 


12 


11.6 


02.9 


72 


69.9 


17.4 


132 


128.1 


31.9 


192 


186.S 


46.4 


252 


244.5 


61.0 


IS 


12.6 


OS.l 


73 


70.8 


17.7 


133 


129.0 


32.2 


193 


187.3 


46.7 


253 


245.5 


61.2 


14 


lt.6 


OS .4 


74 


71.8 


17.9 


1S4 


130.0 


S2.4 


194 


188.2 


46.9 


254 


246.5 


61.4 


15 


14.6 


0S.6 


75 


72.8 


18.1 


135 


131.0 


32.7 


105 


189.2 


47.2 


255 


247.4 


61.7 


16 


15.5 


OS. 9 


76 


73.7 


18.4 


136 


IS2.0 


32.9 


196 


190.2 


47.4 


256 


248.4 


61.9 


17 


16.5 


04.1 


77 


74.7 


18.6 


137 


132.9 


SS.l 


197 


191.1 


47.7 


257 


249.4 


62.2 


18 


17.5 


04.4 


78 


75.7 


18.9 


138 


1S3.9 


SS.4 


196 


192.1 


47.0 


258 


250. S 


62.4 


19 


18.4 


04.6 


79 


76.7 


19.1 


139 


1S4.9 


SS.O 


199 


193.1 


48.1 


259 


251. S 


62.7 


20 


19.4 


04.8 
05.1 


80 
81 


77.6 


19.4 


140 


135.8 


SS.9 


200 
201 


194.1 


48.4 


266 


252.3 


62.9 


21 


20.4 


78.6 


19.6 


141 


136.8 


34.1 


195.0 


48.6 


261 


253.2 


63.1 


22 


21. S 


05. S 


82 


79.6 


19.8 


142 


137.8 


34.4 


202 


106.0 


48.9 


262 


254.2 


63.4 


2S 


22. S 


05.6 


83 


80.5 


20.1 


143 


138.8 


34.6 


20S 


197.0 


49.1 


263 


255.2 


6S.6 


24 


2S.S 


05.8 


84 


81.5 


20. S 


144 


139.7 


34.8* 


204 


197.9 


49.4 


264 


256.2 


63.9 


29 


24. S 


06.0 


85 


82.5 


20.6 


145 


140.7 


S5.1 


205 


198.9 


49.6 


265 


257.1 


64.1 


26 


25.2 


06.3 


86 


8S.4 


20.8 


146 


141.7 


36.3 


206 


199.9 


49.8 


266 


258.1 


64.4 


27 


26.2 


06.5 


87 


84.4 


21.0 


147 


142.6 


35. 6; 


207 


200.9 


50.1 


267 


259.1 


64.6 


28 


27.2 


06.8 


88 


85.4 


21.3 


148 


143.6 


35. 8' 


208 


201.8 


50.3 


268 


260.0 


64.8 


20 


28.1 


07.0 


89 


86.4 


21.5 


149 


144.6 


36.0 


209202.8 


50.6 


209 


261.0 


65.1 


SI 


29.1 


07.3 


90 


87.3 


21.8 


150 


145.5 36.3' 


2I0{203.8 


50.8 


270 
271 


262.0 


65. S 


SO.l 


or.5 


91 


88. S 


22.0 


161 


146.5 


36.5! 


211 


204.7 


51.0 


26S.0 


65.6 


S2 


Sl.O 


07.7 


92 


89.3 


22.3 


152 


147.5 


S6.8 


212 


205.7 


51.3 


272 


26S.0 


65.8 


SS 


S2.0 


08.0 


96 


90.2 


22.5 


153 


148.5 


S7.0 


21*3 206.7 


51.5 


27S 


264.9 


66.0 


S4 


SS.O 


08.2 


94 


91.2 


22.7 


154 


140.4 


S7.S 


214 207.6 


51.8 


274 


265.9 


66. S 


S5 


S4.0 


08.5 


95 


92.2 


23.0 


155 


150.4 


37.5 


215 208.6 


52.0 


275 


266.8 


66.5 


S6 


S4.9 


08.7 


96 


93.1 


23.2 


156 


151.4 


37.7 


216209.6 


52.3 


276 


267.8 


66.8 


S7 


S5.9 


09.0 


97 


94.1 


2S.5 


157 


152.3 


38.0 


2W 


210.6 


52.5 


277 


268.8 


67.0 


S8 


S6.9 


09.2 


98 


95.1 


23.7 


158 


153.3 


38.2 


218 


211.5 


52.7 


278 


269.7 


67. S 


SO 


S7.8 


09.4 


99 


96.1 


24.0 


159 


154.3 


S8.5 


219 


212.5 


53.0 


279 


270^7 


67.5 


40 


S8.8 


09.7 


too 


97.0 


24.2; 

24.4 


160 
161 


155.2 


S8.7 


220 
221 


213.5 


53.2 


280 

281 


271.7 


67.7 


41 


S9.8 


09.9 


101 


08.0 


156.2 


38.9| 


214.4 


53.5 


272.7 


68.0 


42 


40.8 


10.2 


102 


99.0 


24.7 


162 


157.2 


39.2' 


222 


215.4 


53.7 


282 


27S.6 


68.2 


4S 


41.7 


10.4 


103 


99.9 


24.9 


163 


158.2 


S9.4 


223216.4 


5S.9 


283 


274.6 


68.5 


44 


42.7 


10.6 


104 


100.0 


25.2 


164 


159.1 


S9.7 


224*217.3 


54.2 


284 


275.6 


68.7 


45 


4S.7 


10.9 


105 


101.9 


25.4 


165 


160.1 


39.9 


225 218.S 


54.4 


285 


276.5 


68.9 


46 


44.6 


11. 1 


106 


102.9 


25.6 


166 


161.1 


40.2 


226 


219.3 


54.7 


286 


277.5 


69.2 


47 


45.6 


11.4 


107 


103.8 


25.9 


167 


162.0 


40.4 


227 


220.S 


54.9 


287 


278.5 


69.4 


48 


46.6 


11.6 


108 


104.8 


26.1 


168 


163.0 


40.6 


228 


221.2 


55.2 


288 


279.4 


69.7 


49 


47.5 


11.9 


100 


105.8 


26.4 


169 


164.0 


40.9 


239 


222.2 


55.4 


289 


280.4 


09.9 


50 


48.5 


12.1 


110 


106.7 


26.6 


170 
171 


165.0 
165.9 


41.1 


230 
231 


223.2 


55.6 


290 
291 


281.4 


70.2 


51 


49.5 


12.3 


111 


107.7 


26.9 


41.4 


224.1 


55.9 


282.4 


70.4 


52 


50.5 


12.6 


112 


108.7 


27.1 


172 


166.9 


41.6 


232225.1 


56.1 


292 


28S.S 


70.6 


5S 


51.4 


12.8 


113 


109.6 


27.3 


17S 


167.9 


41.9 


2S3226.1 


56.4 


293 


284.3 


70.9 


54 


52.4 


13.1 


114 


110.6 


27-6 


174 


168.8 


42.1 


234|227.0 


56.6 


294 


285.3 


71.1 


55 


5S.4 


13.3 


115 


111.6 


27.8 


175 


169.8 


42.3 


235 228.0 


56.9 


295 


286.2 


71.4 


56 


54.S 


13.5 


116 


112.6 


28.1 


176 


170.8 


42.6 


236 


229.0 


57.1 


296 


287.2 


71.6 


57 


55. S 


13.8 


117 


113.5 


28.3 


177 


171.7 


42.8 


237 


230.0 


57.3 


297 


288.2 


71.9 


58 


56. S 


14.0 


118 


114.5 


28.6 


178 


172.7 


43.1 


2S8 


230.0 


57.6 


208 


289.1 


72.1 


59 


57.2 


14.3 


119 


115.5 


28.8 


179 


17S.7 


43. 3 


2S0 


2S1.9 


57.8 


299 


290.1 


72.S 


60 
Ditt 


58.2 


14.5 


120 
Diet 


116.4 
Dep 


29.0 


180 
DutI 


174.71 


4S.5 


240 
Dtit 


232.9 


58.1 
Ut. 1 


300 


291.1 


T2.6 


Dep. 


Ut. 1 


Ut. 


D«p. 1 Ut. 


Dep.i 


Diet 


DqK 


Ut. 


For 76 Degrees. 1 





TABLE IL 


SI 


DifBBience of LaUtude and Departive for 15 Degrees. 




DiiC 


Let. 


Dep. 


Diet 
61 


Ut. 


Dep. 


Diet 


IM. 


Dep. 


Diet 


Ut. 


Dep. 


Diet 


Ut. 


Dep. 


1 


01 .0 


OO.S 


58.0 


15.8 


121 


116.9 


81.8 


181 


174.8 


46.8 


241 


232.8 


62.4 


2 


01.9 


00.5 


: 62 


50.0 


16.0 


128 


117.8 


81.6 


182 


175.8 


47.1 


242 


233.8 


62.6 


S 


02.9 


00.8 


68 


60.0 


16.S 


128 


118.8 


31.8 


188 


176.8 


47.4 


243 


234.7 


62.9 


4 


08.0 


01.0 


64 


61.8 


16.6 


124 


119.8 


32.1 


184 


177.7 


47.6 


244 


235.7 


63.2 


5 


04.8 


01 .8 


65 


62.8 


16.8 


125 


110.7 


32.4 


185 


178.7 


47.9 


245 


236.7 


63.4 





05.8 


01.6 


66 


68.8 


17.1 


126 


111.7 


82.6 


186 


170.7 


48.1 


246 


237.6 


63.7 


r 


06.8 


01.8 


67 


64.7 


17.S 


127 


111.7 


32.9 


187 


180.6 


48.4 


247 


238.6 


63.9 


8 


07.7 


01.1 


68 


65.7 


17.6 


128 


123.6 


33.1 


188 


181.6 


48.7 


248 239.5 


64.2 





08.7 


Ol.S 


68 


66.6 


17.9 


129 


124.6 


33.4 


189 


182.6 


48.9 


249240.5 


64.4 


10 


00.7 


02.6* 


70 


67.6 


18.1 


186 
ISl 


125.6 


33.6 


190 
191 


183.5 


49.2 


250 
251 


241.5 


64.7 
65.0 


11 


10.6 


02.8 


71 


68.6 


18.4 


126.5 


33.9 


184.5 


40.4 


242.4 


11 


11.6 


03.1 


72 


60.5 


18.6 


132 


187.5 


34.2 


192 


185.5 


49.7 


252 


243.4 


65.2 


IS 


12.6 


08.4 


78 


70.5 


18.0 


lis 


128.5 


34.4 


193 


186.4 


50.0 


253 


244.4 


65.5 


14 


18.5 


OS. 6 


74 


71.5 


19.2 


134 


120.4 


34.7 


194 


187.4 


50.2 


254 


245.8 


65.7 


15 


14.5 


08.0 


75 


72.4 


19.4 


185 


130.4 


34.9, 


195 


188.4 


50.5 


255 


246.3 


66.0 


16 


15.5 


04.1 


76 


78.4 


19.7 


136 


181.4 


35.2' 


196 


189.3 


50.7 


256 


247.3 


66.3 


17 


16.4 


04.4 


77 


74.4 


19.0 


1S7 


182.8 


35.5 


197 


190.3 


51.0 


257 248.2 


66.5 


18 


17.4 


04.7 


78 


75. S 


20.2 


138 


133.8 


35.7 


198 


101.8 


51.2 


258 240.2 


66.8 


10 


18.4 


04.9 


70 


76.8 


20.4 


189 


134.8 


36.0 


199 


192.2 


51.5 


259250.2 


67.6 


20 


19.8 


05.2 


80 
81 


77.S 


20.7 


140 


185.2 


36.2 


200 


193.2 


51.8 


260 
261 


251.1 


67.3 


21 


20.8 


05.4 


78.2 


21.0 


141 


136.2 


36.5 


201 


194.2 


52.0 


252.1 


67.6 


22 


21.8 


05.7 


82 


79.2 


21.2 


142 


187.2 


36.8 


202 


195.1 


52.3 


262 


253.1 


67.8 


28 


22.2 


06.0 


88 


80.2 


21.5 


148 


188.1 


3;.o 


203 


196.1 


52.5 


263 


254.0 


68.1 


24 


28.2 


06.2 


84 


81.1 


21.7 


144 


180.1 


37.3 


204 


197.0 


52.8 


264 


255.0 


68.3 


26 


24.1 


06.5 


85 


82.1 


22.0 


145 


140.1 


37.5 


205 


198.0 


53.1 


265 


256.0 


68.6 


26 


25.1 


00.7 


86 


8S.1 


22.8 


146 


141.0 


37.8 


206 


100.0 


53.3 


266 


256.0 


68.8 


27 


26.1 


07.0 


87 


84.0 


22.5 


147 


141.0 


38.0 


207 


100.9 


53.6 


267 


257.0 


69.1 




17.0 


07.2 


88 


86.0 


28.8 


148 


148.0 


38.3 


208 


200.9 


53.8 


268 


258.0 


69.4 




28.0 


07.5 


80 


86.0 


28.0 


140 


143.9 


88.6 


200 


201.0 


54.1 


260 


250.8 


69.6 




10.0 


07.8 


00 


86.9 


28. S 


150 


144.9 


38.8 


210 


^.8 


54.4 


270 
271 


260.8 


69.9 


SI 


10.9 


08.0 


91 


87.9 


28.6 


151 


145.9 


89.1 


211 


203.8 


54.6 


261.8 


70.1 


82 80.9| 


06.8 


92 


88.9 


28.8 


152 


146.8 


89.3 


212 


204.8 


54.0 


272 


262.7 


70.4 


SS 


SI .9 


08.5 


98 


89.8 


24.1 


158 


147.8 


89.6 


213 


205.7 


55.1 


278 


263.7 


70.7 


84 


82.8 


06.8 


94 


90.8 


24.S 


154 


148.8 


39.9 


214 


206.7 


55.4 


874 


264.7 


70.0 


85 


88.8 


00.1 


96 


91.8 


24.6 


155 


149.7 


40.1 


215 


207.7 


55.6 


275 


265.6 


71.2 


86 


84.8 


00.8 


96 


92.7 


24.8 


156 


150.7 


40.4 


210 


206.6 


65.9 


276 


266.6 


71.4 


87 


85.7 


09.6 


97 


98.7 


25.1 


157 


151.7 


40.6 


217 


209.6 


56.2 


277 


267.6 


71.7 




86.7 


00.8 


96 


94.7 


25.4 


158 


152.6 


40.4 


218 


210.6 


56.4 


278 


268.5 


72.0 




87.7 


10.1 


H 


96.6 


25.6 


150 


153.6 


41.2 


219 


211.5 


56.7 


279 


260.5 


72.2 




88.6 


10.4 


160 


96.6 


25.0 


160 


154.5 


41.4 


220 


212.6 


56.9 


280 


270.5 


72.5 


41 


89.6 


10.6 


101 


97.6 


16.1 


161 


155.5 


41.7 


221 


213.5 


57.2 


281 


271.4 


72.7 


42 


40.6 


10.0 


102 


96.5 


16.4 


162 


156.5 


41.0 


222 


214.4 


57.5 


282 


272.4 


78.0 


48 


41.5 


11. 1 


108 


99.5 


16.7 


16S 


157.4 


42.2 


223 


215.4 


57.7 


288 


273.4 


73.2 


44 


42.5 


11.4 


104 


100.5 


16.9 


164 


158.4 


42.4 


224 


216.4 


58.0 


284 


274.8 


73.5 


46 


4S.5 


11.6 


105 


101.4 


17.2 


165 


159.4 


42.7 


225 


217.3 


58.2 


285 


275.3 


73.8 


46 


44.4 


11.9 


106 


102.4 


27.4 


166 


160.3 


43.0 


226 


218.3 


58.5 


286 


276.3 


74.0 


47 


45.4 


12,2 


107 


10S.4 


27.7 


167 


161.3 


43.2 


227 


219.8 


58.8 


287 


277.2 


74.8 


46 


46.4 


12.4 


108 


104.8 


28.0 


168 


162.3 


48.5 


228 


220.2 


50.0 


288 


278.2 


74.5 


40 


47.8 


12.7 


100 


105.8 


28.2 


160 


163.2 


48.7 


229 


221.2 


59.3 


280 


270.2 


74.8 


66 


48.8 


12.9 


110 


106.8 


28.5 


170 


164.2 


44.0 


230 


222.2 


59.5 


290 


280.1 


75.1 


61 


49.8 


18.2 


111 


107.2 


28*7 


171 


165.2 


44.3 


231 


223.1 


59.8 


291 


281.1 


75.3 


62 


50.2 


18.5 


112 


108.2 


29.0 


172 


166.1 


44.5 


232 


214.1 


60.0 


202 


282.1 


75.6 


68 


61.2 


18.7 


lis 


109.1 


29.2 


173 


167.1 


44.8 


233 


225.1 


60.3 


293 


283.0 


75.8 


64 


62.2 


14.0 


114 


110.1 


29.5 


174 


168.1 


45.0 


234 


226.0 


60.6 


294 


284.0^ 


76.1 


65 


68.1 


14.2 


116 


111.1 


29.8 


175 


169.0 


45.3 


235 


227.0 


60.8 


295 


284.d 


76.4 


56 


54.1 


14.5 


116 


112.0 


SO.O 


176 


170.0 


45.6 


236 


228.0 


61.1 


296 


285.0 


76.6 


67 


55.1 


14.8 


117 


US.O 


SO.S 


177 


171.0 


45.8 


237 


228.0 


61.3 


297 


286.9 


76.0 


68 


56.0 


15.0 


118 


114.0 


S0.5 


178 


171.0 


46.1 


238 


229.9 


61.6; 


298 


287.8 


77.1 


60 


57.0 


15.8 


119 


114.0 


80.8 


179 


172.9 


46.3 


239 


230.0 


61.9 


299 


288.8 


77.4 


60 


58.0 


15.6 


120 


115.9 


81. 1 


180 


173.9 


46.6 


240 


231.8 


62.1 


300 


289.8 


77.6 


IHst Dep. 


Ut. 


Ditt 


Dep. liftt. 1 


Diet 


Dep. 


Ut. 


Diet 


Dep. Ut 1 


Diet 


Dep, 


Ut. 
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'ot71 


^De 


grees. 





3S TABLE U. 

Difference of Latitude and Departure for 16 Degrees. 



DUt 
1 


Ut. 


Dep. 


DUt 

61 


Lat. 


Dep. 


Diet 


Ut. 


Dep. 


DUt 
181 


Ut. 


Dep. 


DUt 


Lat. 


Dep. 


01.11 


00.3 


58. 6| 16.8 


121 


116.3 


33.4 


174.0 


49.9 


241 


281.7 


66.4 


2 


01.0 


00.6 


62 


59.6 


17.1 


122 


117.3 


83.6 


182 


174.91 50.2 


242 


232.61 66.7 


8 


02.9 


00.8 


6S 


60.6 


17.4 


123 


118.2 


88.9 


183 


175.9 


50.4 


243 


283.6 


67.0 


4 


08.8 


01.1 


64 


61.5 


17.6 


124 


119.2 


34.2 


184 


176.0 


50.7 


244 


284.5 


67.3 


ft 


04.8 


01.4 


65 


62.5 


17.9 


125 


120.2 


34.5 


185 


177.8 


51.0 


245 


286.5 


07.6 


6 


05.8 


•01.7 


66 


63.4 


18.2 


126 


121.1 


34.7 


186 


178.8 


51 .8 


246 


236.5 


67.8 


7 


06.7 


01.9 


67 


64.4 


18.5 


127 


122.1 


35.0 


187 


179.8 


51.5 


247 


337.4 


68.1 


8 


07.7 


02.2 


68 


65.4 


18.7 


128 


123.0 


85.3 


188 


180.7 


51.8 


248 


238.4 


68.4 


9 


08.7 


02.5 


69 


66.3 


19.0 


129 


124.0 


35.6 


189 


181.7 


52.1 


249 


289.4 


68.6 


10 
11 


09.6 


02.8 


70 
71 


67.3 


10.3 
10.6 


180 
131 


126.0 


35.8 


190 


182.6 


52.4 


250 
251 


240.8 


68.0 


10.6 


03.0 


68.2 


125.9 


36.1 


191 


188.6 


52.6 


241.3 


60.2 


IS 


11.5 


03.3 


72 


69.2 


10.8 


132 


126.9 


36.4 


192 


184.6 


52.9 


252 


242.2 


60.5 


IS 


12.5 


03.6 


73 


70.2 


20.1 


183 


127.8 


36.7 


198 


185.5 


58.2 


253 


248.2 


60.7 


14 


18.5 


03.9 


74 


71.1 


20.4 


134 


128.8 


36.9 


194 


186.5 


58.5 


254 


244.2 


70.0 


16 


14.4 


04.1 


75 


72.1 


20.7 


135 


129.8 


87.2 


195 


187.4 


53.7 


255 


245.1 


70.3 


16 


15.4 


04.4 


76 


78.1 


20.9 


136 


130.7 


87.5 


196 


188.4 


54.0 


256 


246.1 


70.6 


17 


16.3 


04.7 


77 


74.0 


21.2 


137 


131.7 


37.8 


197 


189.4 


54.8 


257 


247.0 


70.8 


18 


17.S 


05.0 


78 


75.0 


21.6 


138 


132.7 


38.0 


198 


190.3 


54.6 


258 


248.0 


71.1 


10 


18.3 


05.2 


79 


75.9 


21.8 


139 


133.6 


38.3 


199 


191.3 


54.9 


259 


249.0 


71.4 


20 
21 


19.2 


05.5 
05.8 


80 
81 


76.9 


22.1 


140 
141 


134.6 


88.6 


200 
201 


192.3 


55.1 


260 
261 


249.9 


71.7 


20.2 


77.9 


22.3 


135.5 


38.9 


193.2 


55.4 


250.0 


71.0 


22 


21.1 


06.1 


82 


78.8 


22.6 


142 


136.5 


89.1 


202 


194.2 


55.7 


262 


251.0 


72.2 


23 


22.1 


06.3 


88 


79.8 


22.9 


143 


137.5 


39.4 


208 


105.1 


56.0 


268 


252.8 


72.5 


24 


28.1 


06.6 


84 


80.7 


23.2 


144 


138.4 


89.7 


204 


106.1 


56.2 


264 


253.8 


72.8 


2ft 


24.0 


06.9 


85 


81.7 


23.4 


145 


130.4 


40.0 


205 


107.1 


56.5 


265 


254.7 


78.0 


20 


25.0 


07.2 


86 


82.7 


23.7 


146 


140.8 


40.2 


206 


108.0 


56.8 


266 


255.7 


78.8 


27 


26.0 


07.4 


87 


88.6 


24.0 


147 


141.8 


40.5 


207 


100.0 


57.1 


967 


256.7 


78.6 


28 


26.9 


07.7 


88 


84.6 


24.3 


148 


142.3 


40.8 


208 


100.9 


57.3 


968 


257.6 


78.0 


29 


27.9 


08.0 


89 


85.6 


24.5 


149 


143.2 


41.1 


209 


200.9 


57.6 


269 


258.6 


74.1 


to 

SI 


28.8 


08.3 


90 
91 


86.6 


24.8 
25.1 


150 
151 


144.2 


41.3 


210 
211 


201.9 


57.9 
68.2 


270 
271 


259.5 
260.5 


74.4 


29.8 


08.5 


87.5 


145.2 


41.6 


202.8 


74.7 


S2 


30.8 


08.8 


92 


88.4 


25.4 


152 


146.1 


41.0 


212 


203.8 


58.4 


272 


261.5 


75.0 


SS 


81.7 


09.1 


93 


89.4 


25.6 


153 


147.1 


42.2 


213 


204.7 


58.7 


273 


262.4 


75.2 


S4 


82.7 


09.4 


94 


90.4 


25.9 


154 


148.0 


42.4 


214 


205.7 


59.0 


274 263.4 


75.5 


S5 


SS.6 


09.6 


95 


91.3 


26.2 


155 


149.0 


42.7 


215 


206.7 


59.3 


275 


264.3 


75.8 


S6 


34.6 


09.9 


96 


92.3 


26.5 


156 


150.0 


43.0 


216 


207.6 


59.5 


276 


265.8 


76.1 


S7 


35.6 


10.2 


07 


93.2 


26.7 


157 


150.9 


48.3 


217 


208.6 


60.8 


277 


266.8 


76.4 


S8 


36.5 


10.5 


98 


94.2 


27.0 


158 


151.9 


43.6 


218 


200.6 


60.1 


278 


267.2 


76.6 


S9 


37.5 


10.7 


99 


95.2 


27.3 


159 


152.8 


43.8 


219 


210.5 


60.4 


279 


268.2 


76.0 


40 


38.6 


11.0 


100 
101 


96.1 
97.1 


27.6 


160 
161 


153.8 


44.1 


220 
221 


211.5 


60.6 


280 
281 


200.2 


77.2 


41 


39.4 


11.3 


27.8 


154.8 


44.4 


212.4 


60.0 


270.1 


77.5 


42 


40.4 


11.6 


102 


96.0 


28.1 


162 


155.7 


44.7 


222 


213.4 


61.2 


282 


271.1 


77.7 


4S 


41.8 


11.9 


103 


99.0 


28.4 


16S 


156.7 


44.9 


223 


214.4 


61.5 


283 


272.0 


78.0 


44 


42.3 


12.1 


104 


100.0 


28.7 


164 


157.6 


45.2 


224 


215.3 


61.7 


284 


278.0 


78.8 


45 


48.3 


12.4 


105 


100.9 


28.9 


165 


158.6 


45.5 


225 


216.8 


62.0 


285 


274.0 


78.6 


46 


44.2 


12.7 


106 


101.9 


29.2 


166 


159.6 


45.8 


226 


217.2 


62.3 


286 


274.0 


78.8 


47 


45.2 


13.0 


107 


102.9 


29.5 


167 


160.5 


46.0 


227 


218.2 


62.6 


287 


275.0 


70.1 


48 


46.1 


13.2 


108 


103.8 


29.8 


168 


161.5 


46.3 


228 


210.2 


62.8 


288 


276.8 


70.4 


49 


47.1 


13.6 


109 


104.8 


30.0 


169 


162.5 


46.6 


229 


220.1 


63.1 


289 


277.8 


70.7 


50 
61 


48.1 


13.8 


110 
111 


105.7 


39.3 


170 
171 


163.4 


46.9 


230 
231 


221.1 


68.4 


290 
291 


278.8 


70.0 


49.0 


14.1 


106.7 


30.6 


164.4 


47.1 


222.1 


63.7 


270.7 


80.2 


62 


50.0 


14.3 


112 


107.7 


30.9 


172 


165.3 


47.4 


232 


223.0 


63.0 


292280.7 


80.5 


6S 


60.9 


14.6 


113 


108.6 


81.1 


173 


166.3 


47.7 


233 


224.0 


64.2 


293 281.6 


80.8 


54 


51.9 


14.9 


114 


109.6 


31.4 


174 


167.3 


48.0 


234 


224.0 


64.5 


294,282.6 


81.0 


55 


52.9 


15.2 


115 


110.5 


31.7 


176 


168.2 


48.2 


235 


225.0 


64.8 


205 288.6 


81.3 


56 


53.8 


15.4 


116 


111.5 


32.0 


176 


169.2 


48.5 


286 


226.0 


65.1 


296284.5 


81.6 


57 


54.8 


15.7 


117 


112.5 


32.2 


177 


170.1 


48.8 


2S7 


227.8 


65.8 


297 285.5 


81.0 


68 


65.8 


16.0 


118 


113.4 


32.5! 


178 


171.1 


40.1 


288 


228.8 


65.6 


298286.5 


82.1 


69 


56.7 


16.3 


119 


114.4 


32.8' 


179 


172.1 


49.3 


239 


229.7 


65.9 


299 287.4 


82.4 


60 
Diit 


57.7 


16.5 


120 


115.4 


33.1. 

1 


180 
Dist 


173.0 


49.6 


240 


280.7 


66.2 


300 
Dist 


288.4 


82.7 


Dep. 


Lat. 


Dist 


Dep. 


Lat. I 


Dep. 


Lat. 


Ditt 


Dep. 


Lat. 


Dep. 


Lat. 



For 74 Degrees. 












TABLE 11. 


33 


Differenee of Ijatitude and Departure for 17 Degrees. 


DUt 

1 


Lac 


Dep. 


Dist 
61 


Ut. 


Dep. 


Dist 
121 


Lat. 


Dep. 


Disq 
181 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


01.0 


00.3 


58.3 


17.8 


116.7 


35.4 


173.1 


52.9 


241 


230.5 


70.5 


s 


01.9 


00.6 


62 


59.3 


18.1 


122 


116.7 


35.7 


182 


174.0 


53.2 


242 


231.4 


70.8 


3 


02.9 


00.9 


63 


60.2 


18.4 


123 


117.6 


36.0 


183 


175.0 


53.5 


243 


232.4 


71.0 


4 


03.8 


01.2 


64 


61.2 


18.7 


124118.6 


36.3 


184 


176.0 


53.8 


244 


233.3 


71.3 


5 


04.8 


01.5 


65 


62.2 


19.0 


125119.5 


36.5 


185 


176.9 


54.1 


245 


234.3 


71.6 


6 


05.7 


01.8 


66 


63.1 


19.8 


126*120.5 


36.8 


186 


177.9 


54.4 


246 


235.3 


71.9 


7 


06.7 


02.0 


67 


64.1 


19.6 


127 


121.6 


37.1 


187 


178.8 


54.7 


247 


236.2 


72.2 


8 


07-7 


02.3 


68 


65.0 


19.9 


128 


122.4 


37.4 


188 


179.8 


55.0 


248 


237.2 


72.5 


9 


08.6 


02.6 


69 


66.0 


20.2 


129 


123.4 


37.7 


189 


180.7 


55.3 


249 


238.1 


72.8 


10 
11 


09.6 
10.5 


02.9 


70 
71 


' 66.9 


20.5 


ISO 


124.3 


38.0 


190 
1 191 


181.7 


55.6 
55.8 


250 
261 


239.1 


73.1 


OS.'Ji 


67.9 


20.8 


131 


125.3 


38.3 


182.7 


240.0 


73.4 


12 


11.5 


03. 5 


72 


68.9 


21.1 


132126.2 


38.6 


192 


183.6 


56.1 


252 


241.0 


73.7 


13 


12.4 


03.8 


73 


69.8 


21.3 


133127.2 


38.9 


193 


184.6 


56.4 


253 


241.9 


74.0 


14 


13.4 


04.1 


74 


70.8 


21.6 


134*128.1 


39.2 


194 


185.5 


66.7 


254 


242.9 


74.3 


15 


14.3 


04.4 


75 


71-7 


21.9 


135 


129.1 


39.5 


195 


186.5 


57.0 


255 


243.9 


74.6 


16 


15.3 


04.7 


76 


72.7 


22.2 


136 


130*1 


39.8 


196 


187.4 


57.3 


256 


244.8 


74.8 


17 


16.3 


05.0 


77 


73.6 


22.5 


137 


131.0 


40.1 


197 


188.4 


57.6 


267 


245.8 


75.1 


18 


17.2 


05.3 


78 


74.6 


22.8 


138 


132.0 


40.3 


198 


189.3 


^7.9 


258 


246.7 


75.4 


19 


18.2 


05.6 


79 


75.5 


23.1 


139 


132.9 


40.6 


199 


190.3 


58.2 


259 


247.7 


75.7 


20 
21 


19.1 


05.8 


80 

81 


76.6 


23.3 
23.7 


140 
141 


133.9 


40.9 
41.2 


200 
201 


191.3 


58.5 


260 
261 


248.6 
249.6 


76.0 


20.1 


06.1 


77.5 


134.8 


192.2 


58.8 


76.3 


22 


21.0 


06.4 


82 


78.4 


24.0 


142135.8 


41.5 


202 


193.2 


59.1 


262 


250.6 


76.6 


23 


22.0 


06.7 


83 


79.4 


24.3 


143136.8 


41.8 


203 


194.1 


59.4 


263 


251.5 


76.9 


24 


23.0 


07«0 


84 


80.3 


24.6 


144137.7 


42.1 


204 


195.1 


59.6 


264 


252.5 


77.2 


25 


23.9 


07.3 


85 


81.3 


24.9 


145:138.7 


42.4 


205 


196.0 


59.9 


265 


253.4 


77.5 


26 


24.9 


07«6 


86 


82.2 


25.1 


146130.6 


42.7 


206 


197.0 


60.2 


266 


254.4 


77.8 


27 


25.8 


07.9 


87 


83.2 


25 «4 


147 


140.6 


43.0 


207 


198.0 


60.5 


267 


255.3 


78.1 


28 


26.8 


08.2 


88 


84.2 


25.7 


148 


141.5 


43.3 


208 


198.9 


60.8 


268 


256.3 


78.4 


29 


27.7 


08.5 


89 


85.1 


26.0 


149 


142.5 


43.6 


209 


199.9 


61.1 


269 


257.2 


78.6 


30 
31 


28.7 


08.8 


90 
91 


86.1 


26.3 


150 
151 


143.4 


43.0 


210 
211 


200.8 


61.4 


270 
271 


258.2 


78.9 


29.6 


09.1 


87.0 


26.6 


144.4 


44.1 


201.8 


61.7 


259.2 


79.2 


32 


30.6 


09.4 


92 


88.0 


26.9 


152 


145.4 


44.4 


212 


202.7 


62.0 


272 


260.1 


79.5 


33 


31.6 


09.6 


93 


88.9 


27.2 


153 


146.3 


44.7 


213 


203.7 


62.3 


273 


261.1 


79.8 


34 


32.5 


09.9 


94 


89.9 


27.5 


154 


147.3 


45.0 


214 


204.6 


62.6; 


274 


262.0 


80.1 


85 


33.5 


10.2 


95 


90.8 


27.8 


155 


148.2 


45.3 


215 


205.6 


62.9 


275 


263.0 


80.4 


36 


34.4 


10.5 


96 


01.8 


28.1 


156 


149.2 


45.6 


216 


206.6 


63.2 


276 


263.9 


80.7 


37 


35.4 


10.8 


97 


92.8 


28.4 


157 


150.1 


45.9 


217 


207.5 


63.4; 


277 


264.9 


81.0 


88 


36.3 


11.1 


98 


93.7 


28.7 


158 


151.1 


46.2 


218 


208.5 


63.7 


278 


265.9 


81.3 


89 


37.3 


11.4 


99 


94.7 


28.9 


159 


152.1 


46.5 


219 


209.4 


64.0 


279 


266.8 


81.6 


40 
41 


38.3 


11.7 


100 
101 


95.6 


29.2 


160 
161 


153.0 


46.8 


220 
221 


210.4 
211.3 


64.3 


280 
281 


267.8 


81.9 


39.2 


12.0 


96.6 


29.5 


154.0 


47.1 


64.6; 


268.7 


82.2 


42 


40.2 


12.3 


102 


97.5 


29.8 


162 


154.9 


47.4 


222 


212.3 


64.9; 


282 


269.7 


82.4 


43 


41.1 


12.6 


103 


98.5 


30.1 


163 


155.9 


47.7 


223 


213.3 


65.2 


283 


270.6 


82.7 


44 


42.1 


12.9 


104 


99.5 


30.4 


164 


156.8 


47.9 


224 


214.2 


65. 5< 


284 


271.6 


83.0 


45 


43.0 


13.2 


105 


100.4 


30.7 


165 


157.8 


48.2 


225 


215.2 


65.8 


285 


272.5 


83.3 


46 


44.0 


13.4 


106 


101.4 


31.0 


166 


158.7 


48.5 


226 


216.1 


66.1 


286 


273.5 


83.6 


47 


44.9 


13.7 


107 


102.3 


31.3 


167 


159.7 


48.8 


227 


217.1 


66.4 


287 


274.5 


83.9 


48 


45.9 


14.0 


108 


103.3 


31.6 


168 


160.7 


49.1 


228 


218.0 


66.7, 


288 


275.4 


84.2 


49 


46.9 


14.3 


109 


104.2 


31.9 


169 


161.6 


49.4 


229219.0 


67.0! 


289 


276.4 


84.5 


50 


47.8 


14.6 


110 
HI 


105.2 


32.2 


170 
171 


162.6 


49.7 


230 
231 


220.0 


67.2 


290 
291 


277.3 


84.8 


51 


48.8 


14.9 


106.1 


32.5 


163.5 


50.0 


220.9 


67.5 


278.3 


85.1 


52 


49.7 


15.2 


112 


107.1 


32.7 


172 


164.5 


50.3 


232221.9 


67. 8> 


292 


279.2 


85.4 


53 


50.7 


15.5 


lis 


108.1 


33.0 


173 


165.4 


50.6 


233 222.8 


6811 


293 


280.2 


85.7 


54 


51.6 


15.8 


114 


109.0 


33.3 


174 


166.4 


50.9 


234 


223.8 


68.4 


294 


281.2 


86.0 


55 


52.6 


16.1 


115 


110.0 


33.6 


175 


167.4 


51.2 


235 


224.7 


68.7 


295 


282.1 


86.2 


56 


53.6 


16.4 


116 


110.9 


33.9 


176 


168.3 


51.5 


236 


225.7 


69.0 


296 


283.1 


86.5 


5T 


54.5 


16.7 


117 


111.9 


34.2 


177 


169.3 


51.7 


237 


226.6 


69.3 


297 


284.0 


86.8 


58 


55.5 


17.0 


118 


112.8 


34.5 


178 


170.2 


52.0 


238 


227.6 


69.6 


298 


285.0 


87.1 


59 


56.4 


17.2 


119 


113.8 


34.8 


179 


171.2 


52.8 


239 


228.6 


69.9 


299 


285.0 


87.4 


60 
Ditt 


57.4 


17.5 


120 


114.8 


35.1 


180 
Diet 


172.1 


52.6 


240 
Diat 


229.5 


ro.2 


300 
Dist 


286.9 


87.7 


Dep- 


Lat. 


Diat 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat 


Dep. 


Lat. 








E For 73 


(De{ 


^ecs. 
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TABLE IL 


1 


Difference of Latitude and Departure for 18 Degrees. | 


Dist 

1 


Lat. 


Dep. 


Dist 
61 


Lat. 


Dep. 


Di«t 
121 


Let. 


Dep. 


Dist 
181 


Lit. 
172.1 


Dep. 


JDist 
241 


Let. 


Dep. 


01.0 


00.3 


58.0 


18.9 


116.1 


37.4 


55.9 


229.2 


74.5 


2 


01.9 


00.6 


62 


59.0 


19.2 


122116.0 


37.7 


182 


173.1 


56.2 


242 


230.2 


*74.8 


3 


02.9 


00.9 


63 


59.9 


19.5 


123117.0 


38.0 


183 


174.0 


56.6 


243 


231.1 


75.1 


4 


03.8 


01.2 


64 


60.9 


19.8 


124117.9 


38.3 


184 


175.0 


56.9 


244 


232.1 


75.4 


5 


04.8 


01.5 


65 


61.8 


20.1 


125118.9 


38.6 


185 


175.9 


57.2 


245 


233.0 


75.7 


6 


05.7 


01.9 


66 


62.8 


20.4 


126119.8 


38.0 


186 


176.9 


57.5 


246 


234.0 


76.0 


7 


06.7 


02.2 


67 


63.7 


20.7 


127:120.8 


39.2 


187 


177.8 


57.8 


247 


234.0 


76.3 


8 


07.6 


02.5 


68 


64.7 


21.0 


128121.7 


39.6 


188 


178.8 


58.1 


248 


235.9 


76.6 


9 


08.6 


02.8 


69 


65.6 


21.3 


129*122.7 


39.9 


189 


179.7 


58.4 


249 


236.8 


76.9 


10 

11 


09*5 


08.1 


70 


66.6 


21.6 


130' 


123.6 


411. 2 


190 
191 


180.7 
181-7 


58.7 
59.0 


250 
251 


237.8 


77.3 


10.5 


03.4 


71 


67.5 


21.9 


131 


124.6 


40.5 


23».7 


77.6 


12 


11.4 


03.7 


72 


68.5 


22.2 


132 


125.5 


40. h 


192 


182.6 


59.3 


252 


239.7 


77.9 


IS 


12.4 


04.0 


73 


69.4 


22.6 


133 


126.5 


41.1 


193 


183.6 


59.6 


253 


240.6 


78.2 


14 


13.3 


04.3 


74 


70.4 


22.9 


134 


127.4 


41.4 


194 


184.5 


59.9 


254 


241.6 


78.5 


15 


14.3 


04.6 


75 


71.3 


23.2 


135 


128.4 


41.7 


195 


185.5 


60.3 


255 


242.5 


78.8 


16 


15.2 


04.9 


76 


72.3 


23.5 


136 


129.3 


42.0 


196 


186.4 


60.6 


256 


243.6 


79.1 


17 


16.2 


05.3 


77 


73.2 


23.8 


137 


130.3 


42.3 


197 


187.4 


60.9 


257 


244.4 


79.4 


18 


17.1 


05.6 


78 


74.2 


24.1 


138 


131.2 


42.6 


198 


188.3 


61.2 


258 


246.4 


79.7 


19 


18.1 


05.9 


79 


75.1 


24.4 


139 


132.2 


43.0 


199 


189.3 


61.5 


259 


246.3 


80.0 


20 
21 


19.0 


06.2 


80 
81 


76.1 


24.7 


140 
141 


133.1 


43.3 


200 
201 


190.2 


61.8 


260 


247.3 


80.3 


20.0 


06.5 


77.0 


25.0 


134.1 


43.6 


101.2 


62.1 


261 


248.2 


80.7 


22 


20.9 


06.8 


82 


78.0 


25.3 


142 


135.1 


43.9 


202 


192.1 


62.4 


262 


249.2 


81.0 


28 


21.9 


07.1 


83 


78.9 


25.6 


143 


136.0 


44.2 


203 


193.1 


62.7 


263 


250.1 


81.3 


24 


22.8 


07.4 


84 


79.9 


26.0 


144 


137.0 


44.5 


204 


194.0 


63.0 


264 


251.1 


81.6 


25 


23.8 


07.7 


85 


80.8 


26.3 


145 


137.9 


44.8 


205 


195.0 


63.3 


265 


252.0 


81.9 


26 


24.7 


08.0 


86 


81.8 


26.6 


146 


138.9 


45.1 


206 


195.9 


63.7 


266 


253.0 


82.2 


27 


25.7 


08.3 


87 


82.7 


26.9 


147 


139.8 


45.4 


207 


196.9 


64.0 


267 


253.0 


82.6 


28 


26.6 


08.7 


88 


83.7 


27.2 


148 


140.8 


45.7 


208 


197.8 


64.3 


268 


254.9 


82.8 


29 


27.6 


09.0 


89 


84.6 


27.5 


149 


141.7 


46.0 


209 


198.8 


64.6 


260 


265.8 


83.1 


SO 
SI 


28.5 


09.3 


90 


85.6 


27.8 


150 
151 


142.7 


46.4 
46.7 


210 
211 


199.7 


64.9 


270 
271 


256.8 


83.4 


29.5 


09.6 


91 


86.5 


28.1 


143.6 


200.7 


65.2 


267.7 


83.7 


32 


30.4 


09.9 


92 


87.5 


28.4 


152 


144.6 


47.0 


212 


201.6 


65.5 


272 


258.7 


84.1 


S3 


31.4 


10.2 


93 


88.4 


28.7 


153 


145.5 


47.3 


213 


202.6 


65.8 


273 


259.6 


84.4 


S4 


32.3 


10.5 


94 


89.4 


29.0 


154 


146.5 


47.6 


214 


203.5 


66.1 


274 


260.6 


84.7 


35 


33.3 


10.8 


95 


90.4 


29.4 


155 


147.4 


47.9 


215 


204.5 


66.4 


275 


261.5 


85.0 


36 


34.2 


11.1 


96 


91.3 


29.7 


156 


148.4 


48.2 


216 


205.4 


66.7 


276 


262.6 


86.3 


37 


35.2 


11.4 


97 


92.3 


30.0 


157 


149.3 


48.5 


217 


206.4 


67.1 


277 


268.4 


85.6 


38 


36.1 


11.7 


98 


93.2 


30.3 


168 


150.3 


48.8 


218 


207.3 


67.4 


278 


264.4 


85.9 


39 


37.1 


12.1 


99 


94.2 


30.6 


159 


151.2 


49.1 


219 


208.3 


67.7 


279 


265.3 


86.2 


40 

41 


38.0 


12.4 


100 
101 


95.1 
96.1 


30.9 


160 
161 


152.2 


49.4 


220 
221 


209.2 


68.0 


280 
281 


266.3 


86.5 


30.0 


12.7 


31.2 


153.1 


49.8 


210.2 


68.3 


267.2 


86.8 


42 


39.9 


13.0 


102 


97.0 


31.5 


162 


154.1 


50.1 


222 


211.1 


68.6 


282 


268.2 


87.1 


43 


40.9 


13.3 


103 


98.0 


31.8 


163 


155.0 


50.4 


223 


212.1 


68.9 


283 


269.1 


87.5 


44 


41.8 


13.6 


104 


98.0 


32.1 


164 


156.0 


50.7 


224 


213.0 


69.2 


284 


270.1 


87.8 


45 


42.8 


13.9 


105 


99.9 


32.4 


165 


156.9 


51.0 


225 


214.0 


69.5 


285 


271.1 


88.1 


46 


43.7 


14.2 


106 


100.8 


32.8 


166 


157.9 


51.3 


226 


214.9 


69.8 


286 


272.0 


88.4 


47 


44.7 


14.5 


107 


101.8 


33.1 


167 


158.8 


51.6 


227 


215.9 


70.1 


287 


273.0 


88.7 


48 


45.7 


14.8 


108 


102.7 


33.4 


168 


159.8 


51.9 


228 


216.8 


70.5 


288 


273.9 


8^.0 


49 


46.6 


15.1 


109 


103.7 


33.7 


169 


160.7 


52.2 


229 


217.8 


70.8 


289 


274.9 


89.3 


50 
51 


47.6 


15.5 


110 
111 


104.6 


34.0 


170 
171 


161.7 


52.5 
52.8 


230 
231 


218.7 


71.1 


290 
291 


275.8 


89.6 


48.5 


15.8 


105.6 


34.3 


162.6 


219.7 


71.4 


276.8 


89.9 


52 


49.5 


16.1 


112 


106.5 


34.6 


172 


163.6 


53.2 


232 


220.6 


71.7 


292 


277.7 


90.2 


58 


50.4 


16.4 


113 


107.5 


34.9 


173 


164.5 


53.5 


233 


221.6 


72.0 


293 


278.7 


90.5 


54 


51.4 


16.7 


114 


108.4 


35.2 


174 


165.5 


53.8 


234 


222.5 


72.3 


294 


279.6 


00.9 


55 


52.3 


17.0 


115 


109.4 


35.5 


175 


166.4 


54.1 


236 


223.5 


72.6 


295 


280.6 


91.2 


56 


53.3 


17.3 


116 


110.3 


35.8 


176 


167.4 


54.4 


236 


224.4 


72.9 


296 


281.5 


91.5 


57 


64.2 


17.6 


117 


111.3 


36.2 


177 


168.3 


54.7 


237 


225.4 


73.2 


297 


282.6 


01.8 


58 


55.2 


17.9 


118 


112.2 


36.5 


178 


169.3 


55.0 


238 


226.4 


73.5 


298 


283.4 


92.1 


59 


56.1 


18.2 


119 


113.2 


36.8 


179 


170.2 


55.3 


239 


227.3 


73.9 


290 


284*4 


02.4 


i 


57.1 


18.5 


120 


114.1 


37.1 


180 
Dist 


171.2 


55.6 


240 
Diet 


228.3 


74.2 


300 


285.3 


99.7 




Dep.iLat. | 


Dist 


Dep. 


Dep. 


Let. 


Dep. Lat.| 


Diet 


Dep. ^ Let. 1 
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Difference of Latitude and Departure for 19 Degrees. 1 


Dirt 


Lat. 


Dep. 


Dist 
61 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist 
181 


Ut. 


Dep. 


Dist 


Lat. 


Dep. 


1 


00.9 


00.3 


67.7 


19.9 


121114.4 


30.4 


171.1 


58.9 


241-227.9 


78.5 


2 


01.0 


00.7 


62 


58.6 


20.2 


122115.4 


39.7 


182172.1 


59.3 


242'228.8 


78.8 


3 


02.8 


01.0 


63 


59.6 


20.5 


123'116.3 


40.0 


183173.0 


59.6 


243:229.8 


79.1 


4 


03.8 


01.3 


64 


60.5 


20.8 


124;117.2 


40.4 


184174.0 


59.9 


244 


230.7 


79.4 


5 


04.7 


01.6 


65 


61.5 


21.2 


125118.2 


40.7 


185174.9 


60.2 


245 


231.7 


79.8 


6 


05.7 


02.0 


66 


62.4 


21.5 


126:119.1 


41.0 


186175.9 


60.6 


246 


232.6 


80.1 


7 


06.6 


02.3 


67 


63.3 


21.8 


127 


120.1 


41.3 


187.176.8 


60.9 


247 


233.5 


80.4 


8 


07.6 


02.6 


68 


64.3 


22.1 


128 


121.0 


41.7 


188177.8 


61.2 


248 


234.5 


80.7 


9 


08.5 


02.9 


69 


65.2 


22.5 


120 


122.0 


42.0 


1891178.7 


61.5 


249 


235.4 


81.1 


10 
11 


00.5 


03.3 


70 
71 


66.2 


22.8 


130 
131 


122.0 


42.3 


190!l79.6 


61.9 


250 
251 


236.4 


81.4 


10.4 


03.6 


67.1 


23.1 


123.9 


42. G 


191180.6 


62.2 


237.3 


81.7 


12 


11-3 


08.9 


72 


68.1 


23.4 


132 


124.8 


43.0 


192181.5 


62.5 


252 


238.3 


82.0 


13 


12.8 


04.2 


73 


69.0 


23.8 


133 


125.8 


43.3 


193182.5 


62.8 


253 


230.2 


82.4 


14 


13.2 


04.6 


74 


70.0 


24. J 


134 


126.7 


43.0 


194183.4 


63.2 


254 


240.2 


82.7 


15 


14.2 


04.9 


75 


70.9 


24.4 


135 


127.6 


44.0 


195 


184.4 


63.5 


255 


241.1 


83.0 


16 


15.1 


05.2 


76 


71.9 


24.7 


136 


128.6 


44.3 


196 


185.3 


63.8 


256 


242.1 


83.3 


17 


16.1 


05.5 


77 


72.8 


25.1 


137 


120.5 


44.6 


197 


186.3 


64.1 


257 


243.0 


83.7 


18 


17.0 


05.9 


78 


73.8 


25.4 


138 


180.5 


44.9 


198 


187.2 


64.5 


258 


243.9 


84.0 


10 


18.0 


06.2 


79 


74.7 


25.7 


139 


131.4 


45.3 


199 


188.2 


64.8 


259 


244.9 


84.3 


20 
21 


18.9 


06.5 


80 
81 


75.6 


26.0 


140 
141 


132.4 


45.6 


200 
201 


189.1 


65.1 


260 
261 


245.8 

246.8 


84.6 


19.9 


06.8 


76.6 


26.4 


133.3 


45.9 


190.0 


65.4 


85.0 


22 


20.8 


07.2 


82 


77.5 


26.7 


142 


134.3 


46.2 


202 


191.0 


65.8 


262 


247.7 


85.3 


23 


21.7 


07.5 


83 


78.5 


27.0 


143 


135.2 


46.6 


203 


191.9 


66.1 


263 


248.7 


85.6 


24 


22.7 


07.8 


84 


79.4 


27.3 


144 


136.2 


46.9 


204 


192.9 


66.4 


264 


249.6 


86.0 


25 


23.6 


08.1 


85 


80.4 


27.7 


145 


137.1 


47.2 


205 


193.8 


66.7 


265 


250.6 


86.3 


26 


24.6 


08.5 


86 


81.3 


28.0 


146 


138.0 


47.5 


206 


194.8 


67.1 


266 


251.5 


86.6 


27 


25.5 


08.8 


87 


82.3 


28.3 


147 


189.0 


47.9 


207 


195.7 


67.4 


267 


252.5 


86.9 


28 


26.5 


09.1 


88 


88.2 


28.7 


148 


139.9 


48.2 


208 


196.7 


67.7 


268 


253.4 


87.3 


29 


27.4 


09.4 


89 


84.2 


29.0 


149 


140.9 


48.5 


209 


197.6 


68.0 


269 


254.3 


87.6 


30 
31 


28.4 


09.8 


90 
91 


85.1 


29.3 


150 
151 


141.8 


48.8 


210 
211 


198.6 


68.4 


270 
271 


255.3 


87.9 


29.3 


10.1 


86.0 


29.6 


142.8 


49.2 


199.5 


68.7 


256.2 


88.2 


32 


30.3 


10.4 


92 


87.0 


30.0 


152 


143.7 


49.5 


212 


200.4 


69.0 


272 


257.2 


88.6 


33 


31.2 


10.7 


93 


87.9 


30.3 


153 


144.7 


49.8 


213 


201.4 


69.3 


273 


258.1 


88.9 


34 


32.1 


11.1 


94 


88.9 


30.6 


154 


145.6 


50.1 


214 


202.3 


69.7 


274 


259.1 


89.2 


35 


33.1 


11.4 


95 


89.8 


30.9 


155 


146.6 


50.5 


215 


203.3 


70.0 


275 


260.0 


89.5 


36 


34.0 


11.7 


96 


90.8 


31.3 


156 


147.5 


50.8 


216 


204.2 


70.3 


276 


261.0 


89.9 


37 


85.0 


12.0 


97 


91.7 


31.6 


157 


148.4 


61.1 


217 


205.2 


70.6 


277 


261.9 


90.2. 


38 


85.9 


12.4 


98 


92.7 


31.9 


158 


149.4 


51.4 


218 


206.1 


71.0 


278 


262.9 


90.5 


30 


36.9 


12.7 


99 


93.6 


32.2 


150 


150.3 


51.8 


219 


207.1 


71.3 


279 


263.8 


90.8 


40 
41 


37.8 


13.0 


100 
101 


94.6 


32.6 


160 
161 


151.3 


52.1 


220 
221 


208.0 


71.6 


280 


264.7 


91.2 


38.8 


13.3 


95.5 


32.9 


152.2 


62.4 


209.0 


72.0 


281 


265.7 


91.5 


42 


30.7 


13.7 


102 


06.4 


33.2 


162 


153.2 


52.7 


222 


209.9 


72.3 


282 


266.6 


91.8 


43 


40.7 


14.0 


103 


97.4 


33.5 


163 


154.1 


53.1 


223 


210.9 


72.6 


283 


267.6 


92.1 


44 


41.6 


14.3 


104 


98.3 


83.9 


164 


155.1 


53.4 


224 


211.8 


72.9 


284 


268.5 


92.5 


45 


42.5 


14.7 


105 


99.3 


34.2 


165 


156.0 


53.7 


225 


212.7 


73.3 


285 


269.5 


92.8 


46 


43.5 


15.0 


106 


100.2 


34.5 


166 


157.0 


54.0 


226 


213.7 


73.6 


286 


270.4 


93.1 


47 


44.4 


15.3 


107 


101.2 


34.8 


167 


167.0 


54.4 


227 


214.6 


73.9 


287 


271.4 


93.4 


48 


45.4 


15.6 


108 


102.1 


35.2 


168 


158.8 


54.7 


228 


215.6 


74.2 


288 


272.3 


93.8 


49 


46.3 


16.0 


109 


103.1 


85.5 


169 


159.8 


55.0 


229 


216.5 


74.6 


289 


273.3 


94.1 


50 


47.3 


16.3 


110 
111 


104.0 


35.8 


170 
171 


160.7 


55.3 


280 
231 


217.5 


74.9 


290 
291 


274.2 


94.4 


51 


48.2 


16.6 


105.0 


36.1 


161.7 


55.7 


218.4 


75.2 


275.1 


94.7 


52 


49.2 


16.9 


112 


105.9 


36.5 


172 


162.6 


56.0 


232 


219.4 


75.5 


292 


276.1 


95.1 


53 


50.1 


17.3 


113 


106.8 


36.8 


173 


163.6 


56.3 


233 


220.3 


75.9 


293 


277.0 


95.4 


64 


51.1 


17.6 


114 


107.8 


37.1 


174 


164.5 


56.6 


234 


221.3 


76.2 


294 


278.0 


95.7 


55 


52:0 


17.9 


115 


108.7 


37.4 


175 


165.6 


57.0 


235 


222.2 


76.5 


295 278.9 


96.0 


56 


52.0 


18.2 


116 


100.7 


87.8 


176 


166.4 


57.3 


236 


223.1 


76.8 


296 


279.9 


96.4 


57 


53.9 


18.6 


117 


110.6 


38.1 


177 


167.4 


57.6 


237 


224.1 


77.2 


297 


280.8 


96.7 


58 


54.8 


18.9 


118 


111.6 


38.4 


178 


168.3 


58.0 


238 


225.0 


77.5 


298 


281.8 


97.0 


59 


55.8 


19.a 


119 


112.5 


38.7 


179 


169.2 


58.3 


239 


226.0 


77.8 


299 


282.7 


97.3 


60 


56.7 


19.5 


120 
Dist 


113.5 


39.1 


180 
Dist 


170.2 


58.6 


240 
Dist 


226.0 


78.1 


300 
Dist 


283.7 


97.7 


Dist 


Dep. i Lat. 1 


Dep. 1 Lat. . 


Dep. 


Ut. 


Dep. 


Lat 


Dep. 


Let 
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Deg^ 1 
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TABLE IL 






Difference of Latitude and Departure for 20 Degrees. 1 


Dint 
I 


Lat. 


Dep. 


Di8t 
61 


Lftt. 


Dep. 


Dist 
121 


Lat. 


Dep. 


Dist 
181 


Lat. 


Dep. 


Dist 
241 


Lat. 
226.6 


Dep. 
82.4 


00.9 


0U.3 


67.3 


20.9 


113.7 


41.4 


170.1 


61.9 


2 


01.9 


00.7 


62 


58. 


.3 


21.2 


122 


114.6 


41.7 


182 


171.0 


62.2 


242 


227.4 


82.8 


8 


02.8 


01.0 


68 


59, 


.2 


21.5 


128 


115. 6 


42.1 


183 


172.0 


62.6 


243 


228.3 


83.1 


4 


03*8 


01.4 


64 


60. 


.1 


21.9 


124 


116.5 


42.4 


184 


172.9 


62.9 


244 


229.8 


83.5 


6 


04-7 


01.7 


65 


61. 


.1 


22.2 


125 


117.6 


42.8 


185 


173vb 


63.3 


246 


230.2 


88.8 


6 


05.6 


02.1 


66 


62. 


.0 


22.6 


126 


118.4 


43.1 


186 


174,8 


63.6 


246 


231.2 


84.2 


7 


06.6 


02.4 


67 


63. 


.0 


22.1) 


127 


119.3 


43.4 


187 


175.7 


64.0 


247 


232.1 


84.5 


8 


07.5 


02.7 


68 


63. 


.9 


23.3 


128 


120.8 


43.8 


188 


176.7 


64.3 


248 


233.0 


84.8 


9 


08.5 


03.1 


69 


64. 


.8 


23.0 


129 


121.2 


44.1 


189 


177.6 


64.6 


249 


284.0 


85.2 


10 
11 


0U.4 


02.4 


70 
71 


65 


.8 


23.9 


130 
131 


122.2 


44.5 


190 
191 


178.5 


65.0 
65.3 


250 
251 


234.9 


85.5 


10. 3 


03. b 


66 


.7 


24.3 


123.1 


44.8 


170.5 


235.9 


85.8 


12 


11.3 


04.1 


72 


67. 


.7 


24.6 


132 


124.0 


46.1 


192 


180.4 


66.7 


252 


236.8 


86.2 


IS 


12.2 


04.4 


73 


68. 


.6 


25.0 


133 


125.0 


45.5 


193 


181.4 


66.0 


253 


287.7 


86.5 


14 


13.2 


04.8 


74 


69. 


.5 


25.3 


134 


125.9 


45.8 


194 


182.8 


66.4 


254 


288.7 


86.9 


15 


14.1 


05.1 


75 


70. 


.5 


25.7 


135 


126.9 


46.2 


195 


188.2 


66.7 


256 


289.0 


87.2 


16 


15.0 


05.5 


76 


71. 


.4 


26.0 


136 


127.8 


46.5 


196 


184.2 


67.0 


256 


240.6 


87.6 


17 


16.0 


05.8 


77 


72. 


.4 


26.3 


137 


128.7 


46.9 


197 


185.1 


67.4 


257 


241.5 


87.9 


18 


16.9 


06.2 


78 


73. 


.3 


26.7 


138 


129.7 


47.2 


198 


186.1 


67.7 


268 


242.4 


88.2 


19 


17.9 


06.5 


79 


74. 


.2 


27.0 


189 


130.6 


47.6 


109 


187.0 


68.1 


250 


243.4 


88.6 


SO 


18.8 


06.8 


80 
81 


75. 


,2 


27.4 


140 
141 


131.6 
132.5 


47.9 


200 
201 


187.9 


68.4 


260 
261 


244.3 


88.0 


21 


19.7 


07.2 


76. 


► 1 


27.7 


48.2 


188.9 


68.7 


246.8 


89.3 


22 


20.7 


07.5 


82 


77. 


.1 


28.0 


142 


133.4 


48.6 


202 


189.8 


69.1 


262 


246.2 


89.6 


23 


21.6 


07.9 


83 


78, 


.0 


28.4 


143 


184.4 


48.9 


203 


190.8 


69.4 


263 


247,1 


90.0 


24 


22.6 


08.2 


84 


78. 


.9 


28.7 


144 


135.3 


49.3 


204 


191.7 


69.8 


264 


248.1 


90.8 


25 


23.5 


08.6 


85 


79. 


.9 


29.1 


145 


186.8 


49.6 


206 


192.6 


70.1 


265 


240.0 


90.6 


26 


21.4 


08.0 


86 


80. 


.8 


29.4 


146 


137.2 


49.9 


206 


103.6 


70.6 


266 


260.0 


91.0 


27 


25.4 


09.2 


87 


81. 


.8 


29.8 


147 


138.1 


60.3 


207 


194.5 


70.8 


267 


250.9 


91.8 


28 


26.3 


09.6 


88 


82. 


.7 


30.1 


148 


139.1 


50.6 


208 


196.6 


71.1 


268 


251.8 


91.7 


29 


27.3 


09.9 


80 


83. 


.6 


30.4 


149 


140.0 


61.0 


209 


196.4 


71.5 


269 


262.8 


02.0 


SO 
31 


28.2 


10.3 


90 
91 


84. 


.6 


30.8 


150 
151 


141.0 
141.9 


51.3 


210 
211 


197.3 


71.8 


270 
271 


253.7 


92.3 


29.1 


10.6 


83, 


.5 


31.1 


51.6 


198.3 


72.2 


254.7 


92.7 


32 


30.1 


10.9 


92 


86. 


.5 


31-5 


152 


142.8 


62.0 


212 


199.2 


72.6 


272 


266.6 


93.0 


33 


31.0 


11.8 


03 


87. 


.4 


31.8 


153 


143.8 


62.3 


213 


200.2 


72.9 


273 


266.6 


93.4 


84 


31.9 


11.6 


94 


88. 


.3 


82.1 


164 


144.7 


62.7 


214 


201.1 


73.2 


274 


267.6 


93.7 


35 


32.9 


12.0 


95 


89. 


.8 


32.5 


156 


145.7 


68.0 


215 


202.0 


78.6 


275 


258.4 


94.1 


86 


33.8 


12.3 


96 


90, 


.2 


32.8 


156 


146.6 


63.4 


216 


203.0 


73.9 


276 


259.4 


94.4 


37 


84.8 


12.7 


97 


91, 


.2 


33.2 


167 


147.6 


63.7 


217 


203.9 


74.2 


277 


260.3 


94.7 


88 


35.7 


13.0 


98 


92. 


.1 


83.5 


158 


148.6 


64.0 


218 


204.9 


74.6 


278 


261.2 


96.1 


39 


36.6 


13.3 


99 


93. 


.0 


83.9 


169 


149.4 


64.4 


219 


205.8 


74.9 


279 


262.2 


95.4 


40 
41 


37.6 


13.7 


100 
101 


94. 
94. 


.0 
.9 


84.2 
84.5 


160 
161 


160.4 


64.7 


220 
221 


206.7 


75.2 


280 
281 


263.1 


95.8 


38.5 


14.0 


151.8 


65.1 


207.7 


75.6 


264.1 


96.1 


42 


39.5 


14.4 


102 


95. 


.8 


84.9 


162 


152.2 


66.4 


222 


208.6 


76.9 


282 


266.0 


96.4 


43 


40.4 


14.7 


103 


96, 


.8 


86.2 


168 


158.2 


66.7 


223 


209.6 


76.3 


283 


265.0 


96.8 


44 


41.3 


15.0 


104 


97, 


.7 


85.6 


164 


164.1 


66.1 


224 


210.5 


76.6 


284 


266.9 


97.1 


45 


42.3 


15.4 


105 


98, 


.7 


85.9 


165 


155.0 


66.4 


225 


211.4 


77.0 


285 


267.8 


97.5 


46 


43.2 


15.7 


106 


99, 


.6 


86.3 


166 


156.0 


66.8 


226 


212.4 


77.3 


286 


268.8 


97.8 


47 


44.2 


16.1 


107 


100, 


.6 


36.6 


167 


156.9 


67.1 


227 


213.3 


77.6 


287 


269.7 


98.2 


48 


45.1 


16.4 


108 


101, 


.6 


86.9 


168 


167.9 


67.5 


228 


214.2 


78.0 


288 


270.6 


98.6 


49 


46.0 


16.8 


109 


102, 


.4 


37.3 


160 


168.8 


67.8 


220 


215.2 


78.8 


289 


271.6 


98.8 


50 
61 


47.0 


17.1 


110 
111 


103. 


.4 


87.6 


170 


169.7 


68.1 


280 
281 


216.1 


78,7 


200 
291 


272.6 


09.2 


47.9 


17.4 


104, 


.8 


88.0 


171 


160.7 


68.6 


217.1 


79.0 


273.6 


99.5 


62 


48.9 


17.8 


112 


105. 


.2 


38.8 


172 


161.6 


68.8 


232 


218.0 


70.3 


292 


274*4 


99.0 


63 


49.8 


18.1 


113 


106. 


.2 


88.6 


173 


162.6 


69.2 


288 


218.9 


79.7 


298 


275.3 


100.2 


64 


50.7 


18.6 


114 


107. 


.1 


89.0 


174 


163.6 


69.5 


234 


219.9 


80.0 


294 


276.8 


100.6 


65 


61.7 


18.8 


116 


108. 


.1 


39.3 


176 


164.4 


69.9 


236 


220.8 


80.4 


296 


277.2 


lOO^O 


56 


52.6 


19.2 


116 


109. 


.0 


39.7 


176 


166.4 


60.2 


286 


221.8 


80.7 


296 


278.1 


101.2 


57 


53.6 


19.5 


117 


109. 


.9 


40.0 


177 


166.3 


60.6 


237 


222.7 


81.1 


297 


279.1 


101.6 


68 


54.6 


19.8 


118 


110. 


.9 


40.4 


178 


167.8 


60.9 


288 


223.6 


81.4 


298 


280.0 


101.9 


69 


65.4 


20.2 


119 


Ill, 


8 


40.7 


179 


168.2 


61.2 


289 


224.6 


81.7 


209 


281.0 


102.3 


60 
Diet 


56.4 


20.5 


120 
Dist 


112, 


,8 


41.0 


180 
Diat 


169.1 


61.6 


240 

Dist 


225.5 
Dep. 


82.1 


300 
Dist 


281.0 


102.6 


Dep. i Lat. 1 


Dep. 


Lat 


Dep. 


Lat. 


Lat. 


Dep. 


Lat. 








For 70 I 


H^. 1 











TABLE 11. 87 1 


Difference of Latitude and Departure for 21 Degrees. 1 


Dist 

1 


Lat. 


Dep. 


Diflt 


Lat. 


Dep. 


Diet 
121 


Let. 


Dep. 


Diat 
181 


Lat 


Dep. 


Dist 
241 


Lat. 


Dep. 


00.9 


00.4 


61 


56.9 


21.9 


US.O 


43.4 


169.0 


04.9 


225.0 


86.4 


,2 


01.9 


00.7 


62 


67.9 


22.2 


122 


113. 


.9 


43.7 


182 


169.9 


65.2 


242 


225.9 


86.7 


s 


02.8 


01. 1 


63 


58.8 


22.6 


123 


114. 


.8 


44.1 


183 


170.8 


65.6 


243 


226.9 


87.1 


4 


03.7 


01.4 


64 


59.7 


22.9 


124 


115. 


.8 


44.4 


184 


171.8 


65.9 


244 


227.8 


87.4 


5 


04.7 


01.8 


65 


60.7 


23.3 


125 


116 


.7 


44.8 


185 


172.7 


66.3 


245 


228.7 


87.8 


6 


05.6 


02.2 


66 


61.6 


23.7 


126 


117 


.6 


45.2 


186 


173.6 


66.7 


246 


229.7 


88.2 


7 


06.6 


02.5 


67 


62.5 


24.0 


127 


118. 


.6 


45.5 


187 


174.6 


67.0 


247 


230.6 


88.5 


8 


07.5 


02.9 


68 


63.5 


24.4 


128 


119 


.5 


45.9 


188 


175.5 


67.4 


248 


231.5 


88.9 


9 


08.4 


03.2 


69 


64.4 


24.7 


129 


120 


.4 


46.2 


189 


176.4 


67.7 


249 


232.5 


89.2 


10 
11 


09.3 


03.6 


70 
71 


65.4 


25.1 


ISO 
131 


121 


.4 


46.6 


190 
191 


177.4 


68.1 


250 
251 


233.4 


89*6 


10.3 


03.9 


66.3 


25.4 


122 


.3 


46.9 


178.3 


68.4 


234.3 


90. 


12 


11.2 


04.3 


72 


67.2 


25.8 


132 


123 


.2 


47.3 


192 


179.2 


68.8 


252 


235.3 


90.3 


13 


12.1 


04.7 


73 


68.2 


26.2 


133 


124 


.2 


47.7 


193 


180.2 


69.2 


253 


236.2 


90.7 


14 


13.1 


05.0 


74 


69.1 


26.5 


134 


125 


.1 


48.0 


194 


181.1 


69.5 


254 


237.1 


91.0 


15 


14.0 


05.4 


75 


70.0 


26.9 


135 


126 


.0 


48.4 


195 


182.0 


69.9 


255 


238.1 


91.4 


16 


14.9 


05.7 


76 


71.0 


27.2 


136 


127 


.0 


48.7 


196 


183.0 


70.2 


256 


239.0 


91.7 


17 


15.9 


06.1 


77 


71.9 


27.6 


137 


127 


.9 


49.1 


197 


183.9 


70.6 


257 


239.9 


92.1 


18 


16.8 


06.5 


78 


72.8 


28.0 


138 


128 


.8 


49.5 


198 


184.8 


71.0 


258 


240.9 


92.5 


10 


17.7 


06.8 


79 


73.8 


28.3 


139 


129 


.8 


49.8 


199 


185.8 


71.3 


259 


241.8 


92.8 


20 
21 


18.7 


07.2 


80 
81 


74.7 


28.7 


140 
141 


130 
131 


.7 
.6 


50.2 


200 
201 


186.7 


71.7 


2^ 
261 


242.7 


93.2 


19.6 


07.5 


75.6 


29.0 


50.5 


187.6 


72.0 


243.7 


93.5 


22 


20.5 


07.9 


82 


76.6 


29.4 


142 


132 


.6 


50.9 


202 


188.6 


72.4 


262 244.6 


93.9 


2S 


21.5 


08.2 


83 


77.5 


29.7 


143 


133. 


.5 


51.2 


203 


189.5 


72.7 


263 245.5 


94.3 


24 


22.4 


08.6 


84 


78.4 


30.1 


144 


134 


.4 


51.6 


204 


190.4 


73.1 


264 


246.5 


94.6 


25 


23.3 


09.0 


85 


79.4 


30.5 


145 


135 


.4 


52.0 


205 


191.4 


73.5 


265 


247.4 


05.0 


20 


24.3 


09.3 


86 


80.3 


30.8 


146 


136. 


.3 


52.3 


206 


192.3 


73.8 


266 


248.3 


95.3 


27 


25.2 


09.7 


87 


81.2 


31.2 


147 


187. 


.2 


52.7 


207 


193.3 


74.2 


267 


249.3 


95.7 


28 


26.1 


10.0 


88 


82.2 


31.5 


148 


138 


.2 


53.0 


208 


194.2 


74.5 


268 


250.2 


96.0 


20 


27.1 


10.4 


89 


83.1 


31.9 


149 


139. 


,1 


53.4 


209 


195.1 


74.9 


269 


251.1 


96.4 


SO 


28.0 


10.8 


90 
91 


84.0 


32.3 


150 
151 


140. 


,0 


53.8 


210 
211 


196.1 


75.3 


270 
271 


252.1 


96.8 


SI 


28.9 


11.1 


85.0 


32.6 


141. 


.0 


54.1 


197.0 


75.6 


253.0 


97.1 


32 


29.9 


11.5 


92 


85.9 


33.0 


152 


141. 


.9 


54.5 


212 


197.9 


76.0 


272 


253.9 


97.5 


SS 


30.8 


11.8 


93 


86. R 


33.3 


153 


142. 


.8 


54.8 


213 


198.9 


76.3 


273 251.9 


97.8 


34 


31.7 


12.2 


94 


87.8 


33.7 


154 


143 < 


.8 


55.2 


214 


199.8 


76.7 


274 


255.8 


98.2 


35 


32.7 


12.5 


95 


88.7 


34.0 


155 


144. 


.7 


55.5 


215 


200.7 


77.0 


275 


256.7 


98.6 


SO 


33.6 


12.9 


96 


89.6 


31.4 


156 


145. 


>6 


55.9 


216 


201.7 


77.4 


276 


257.7 


98.9 


37 


34.5 


13.3 


97 


90.6 


34.8 


157 


146. 


6 


56.3 


217 


202.6 


77.8 


277 


258.6 


99.3 


38 


35.5 


13.6 


98 


91.5 


35.1 


158 


147. 


.5 


56.6 


218 


203.5 


78.1 


278259.5 


99.6 


39 


36.4 


14.0 


99 


92.4 


35.5 


159 


148, 


.4 


57.0 


219 


204.5 


78.5 


279260.5 


100.0 


40 
41 


37.3 


14.3 


100 
101 


93.4 


35.8 


160 
161 


149. 
150. 


.4 
S 


57.3 


220 
221 


205.4 
206.3 


78.8 


280 
281 


261.4 


100.3 


38.3 


14.7 


94.3 


36.2 


57.7 


79.2 


262.3 


100.7 


42 


39.2 


15.1 


102 


95.2 


36.6 


162 


151. 


2 


58.1 


222 


207.3 


79.6 


282 


263.3 


101.1 


43 


40.1 


15.4 


103 


96.2 


36.9 


163 


152. 


.2 


58.4 


223 


208.2 


79.9 


283 


264.2 


101.4 


44 


41.1 


15.8 


104 


97.1 


37.3 


164 


153. 


1 


68.8 


224 


209.1 


80.3 


284 


265.1 


101.8 


45 


42.0 


16.1 


105 


98.0 


37.6 


165 


154. 


.0 


59.1 


225 


210.1 


80.6 


285 


266.1 


102.1 


46 


42.9 


16.5 


106 


99.0 


38.0 


166 


155. 


.0 


59.5 


226 


211.0 


81.0 


286 


267.0 


102.5 


47 


43.9 


16.8 


107 


99.9 


38.3 


167 


155. 


.9 


59.8 


227 


211.9 


81.3 


287 


267.9 


102.9 


48 


44.8 


17.2 


108 


100.8 


38.7 


168 


156. 


.8 


60.2 


228 


212.9 


81.7 


288 


268.9 


103.2 


49 


45.7 


17.6 


109 


101.8 


39.1 


169 


157. 


.8 


60.6 


229 


213.8 


82.1 


289 


269.8 


103.6 


50 
61 


46.7 


17.9 


110 
HI 


102.7 
103.6 


39.4 


170 
171 


158. 


.7 


60.9 


230 


214.7 


82.4 


290 
291 


270.7 


103.9 


47.6 


18.3 


39.8 


159. 


.6 


61.3 


231 


215.7 


82.8 


271.7 


104.3 


52 


48.5 


18.6 


112 


104.6 


40.1 


172 


160. 


.6 


61.6 


232 


216.6 


83.1 


292 


272.6 


104.6 


53 


49.5 


19.0 


113 


105.5 


40.5 


173 


161, 


.5 


62.0 


233 


217.5 


83.5 


293 


273.5 


105.0 


54 


50.4 


19.4 


114 


106.4 


40.9 


174 


162. 


.4 


62.4 


234 


218.5 


8S.9 


294 


274.5 


105.4 


55 


61.3 


19.7 


115 


107.4 


41.2 


175 


163 


.4 


62.7 


235 


219.4 


84.2 


295 


275.4 


105.7 


56 


52.3 


20.1 


116 


108.3 


41.6 


176 


164 


.8 


63.1 


236 


220.3 


84.6 


296 


276.3 


106.1 


57 


53.2 


20.4 


117 


109.2 


41.9 


177 


165 


.2 


63.4 


287 


221.3 


84.9 


297 


277.3 


106.4 


58 


54.1 


20.8 


118 


110.2 


42.3 


178 


166 


.2 


63.8 


238 


222.2 


85.3 


298 


278.2 


106.8 


59 


55.1 


21.1 


119 


111.1 


42.6 


179 


167 


.1 


64.1 


239 


223.1 


85.6 


299 


279.1 


107.2 


' 60 


56.0 


21.5 

1 


220 
Diflt 


112.0 


43.0 


180 


168 


.0 


64.5 


240 
Dist 


224.1 


86.0 


300 
Dist 


280.1 


107.5 


Ditt 


Dep. 


Latt 


Dep. 


Let. 


Dist 


Dep. 


Lat. 


Dep. 1 Lat. t 


Dep. 


Lat. 










For 69 Degrees. 1 
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TABLE IL 




( 


Difference of Latitude and Departure for 22 Degrees* 1 


DlBt 


Lat. 


Dep. 


Dist 
61 


Lat. 


Dep. 


Diat 
121 


L8t. 


Dep. 


Diat 
181 


Lat. 


Dep. 


Diat 
241 


LM. 
223.5 


Dep. 


1 


00.9 


00.4 


66.6 


22.9 


112.2 


46.3 


167.8 


67.8 


90.3 


2 


01.9 


00.7 


62 


57.5 


23.2 


122 


118.1 


45.7 


182 


168.7 


68 2 


242 


224.4 


90.7 


S 


02.8 


01.1 


68 


58.4 


88.0 


123 


114.0 


46.1 


188 


169.7 


68.6; 


243 


225.3 


91.0 


4 


03.7 


01.5 


64 


59.3 


24.0 


124 


115.0 


46.5 


184 


170.6 


68.9 


244 


226.2 


91.4 


5 


04.6 


01.9 


66 


60.3 


24.3 


125 


115.9 


46.8 


185 


171.6 


69.3 


245 


227.2 


91.8 


6 


05.6 


02.2 


66 


61.2 


24.7 


120 


116.8 


47.2 


186 


172.6 


69.7 


246 


228.1 


92.2 


7 


06.6 


02.6 


67 


62.1 


26.1 


127 


117.8 


47.6 


187 


173.4 


70.1 


247 


220.0 


92.5 


8 


07.4 


OS.O 


68 


63.0 


26.5 


128 


118.7 


47.9 


188 


174.8 


70.4 


248 


229.9 


92.9 





08.3 


03.4 


69 


64.0 


25.8 


129 


119.6 


48.3 


189 


175.2 


70.8 


249 


230.0 


93.3 


10 
11 


00.3 


03.7 


70 
71 


64.9 


26.2 


130 
131 


120.6 


48.7 


190 
191 


176.2 


71.2 


250 
251 


231.8 


98.7 


10.2 


04.1 


65.8 


26.6 


121.6 


49.1 


177.1 


71 5 


232.7 


94.0 


12 


11.1 


04.5 


72 


66.8 


27.0 


132 


122.4 


49.4 


192 


178.0 


71.9 


252 


233.7 


94.4 


13 


12.1 


04.9 


73 


67.7 


27.3 


138 


123.8 


49.8 


193 


178.9 


72.3 


258 


284.6 


94.8 


14 


13.0 


06.2 


74 


68.6 


27.7 


134 


124.2 


60.2 


194 


179.9 


72.7 


254 


235.5 


96 2 


16 


13.9 


05.6 


75 


69.5 


28.1 


135 


125.2 


50 6 


195 


180.8 


73.0 


255 


236.4 


95.5 


16 


14.8 


06.0 


76 


70.6 


28.5 


186 


126.1 


60.9 


196 


181.7 


78.4 


256 


237.4 


96.9 


17 


15.8 


06.4 


77 


71.4 


28.8 


187 


127.0 


61.3 


197 


182.7 


73.8 


267 


238.3 


96.8 


18 


16.7 


06.7 


78 


72.3 


29.2 


188 


128.0 


61.7 


198 


183.6 


74.2 


268 


239.2 


96.6 


19 


17.6 


07.1 


79 


73.2 


29.6 


139 


188.9 


62.1 


199 


184.6 


74.5 


259 


240.1 


97.0 


SO 
21 


18.6 


07.6 


80 
81 


74.2 


80.0 


140 
141 


129.8 


52.4 


200 
201 


185.4 


74.9 


260 
261 


241.1 


97.4 


19.6 


07.9 


76.1 


30.3 


130.7 


52.8 


186.4 


76.3 


242.0 


97.8 


22 


20.4 


08.2 


82 


76.0 


30,7 


142 


131.7 


58.2 


202 


187.8 


75.7 


262 


242 9 


98.1 


23 


21.3 


08.6 


88 


77.0 


31.1 


148 


182.6 


53,6 


208 


188.2 


76.0 


268 


243.8 


98.5 


24 


22.3 


09.0 


84 


77.9 


31.5 


144 


188.6 


58.9 


204 


189.1 


76.4 


264 


244.8 


98.9 


26 


23.2 


09.4 


86 


78.8 


81.8 


145 


134.4 


64.3 


205 


190.1 


76.8 


265 


245.7 


99.8 


26 


84.1 


09.7 


86 


79.7 


32.2 


146 


186.4 


54.7 


206 


101.0 


77.2 


266 


246.6 


99.6 


27 


26.0 


10.1 


87 


80.7 


82.6 


147 


186.8 


55.1 


207 


191.9 


77.5 


267 


247.6 


100.0 


28 


26.0 


10.5 


88 


81.6 


83.0 


148 


187.2 


65.4 


208 


192.9 


77.9 


268 


248.5 


100.4 


20 


26.9 


10.9 


89 


82.6 


83.3 


149 


138.2 


56.8 


209 


198.8 


78.3 


269 


249.4 


100.8 


SO 
SI 


27.8 


11.2 


90 


83.4 


88.7 


150 


180.1 


66.2 


210 
211 


194.7 


78.7 


270 
271 


260.8 
261.8 


101.1 
101.5 


28.7 


11.6 


91 


84.4 


34.1 


161 


140.0 


66.6 


195.6 


79.0 


S2 


29.7 


12.0 


92 


85.3 


84.5 


152 


140.9 


66.9 


212 


196.6 


79.4 


272 


262.2 


101.9 


S3 


30.6 


12.4 


93 


86.2 


84.8 


158 


141.9 


57.3 


218 


197.6 


79.8 


278 


253.1 


102.3 


S4 


31.6 


12.7 


94 


87.2 


36.2 


164 


142.8 


67.7 


214 


198.4 


80.2 


274 


264.0 


108.6 


36 


82.6 


13.1 


95 


88.1 


36.6 


155 


148.7 


58.1 


215 


199.8 


80.5 


275 


255.0 


108.0 


S6 


S3.4 


13.6 


96 


89.0 


36.0 


156 


144.6 


58.4 


216 


200.8 


80.9 


276 


255.9 


108.4 


S7 


S4.S 


13.9 


97 


89.9 


36.3 


167 


145.6 


58.8 


217 


201.2 


81.8 


277 


266.8 


108.8 


S8 


35. 2 


14.2 


98 


90.9 


86.7 


168 


146.6 


59.2 


218 


202.1 


81.7 


278 


257.8 


104.1 


S9 


S6.S 


14.6 


99 


91.8 


87.1 


159 


147.4 


69.6 


219 


203.1 


82 


279 


258.7 


104.6 


46 
41 


S7.1 


16.0 


100 


92.7 


87.5 


160 
161 


148.8 


69.9 


220 
221 


204.0 


82.4 


280 
881 


869.6 


104.9 


38.0 


16.4 


101 


93.6 


87.8 


149.3 


60.3 


204.9 


82.8 


260.5 


105.3 


42 


38.9 


15.7 


102 


94.6 


38.2 


162 


160.2 


60.7 


222 


205.8 


83.2 


282 


261.6 


106.6 


43 


39.9 


16.1 


103 


95.6 


88.6 


168 


161.1 


61.1 


228 


206.8 


83.5 


288 


262.4 


106.0 


44 


40.8 


16.5 


104 


96.4 


89.0 


164 


162.1 


61.4 


224 


207.7 


88.9 


284 


263.8 


106.4 


46 


41.7 


16.9 


106 


97.4 


39.3 


165 


153.0 


61.8 


225 


208.6 


84.8 


285 


264.2 


106.8 


46 


42.7 


17.2 


106 


98.8 


89.7 


166 


153.9 


62.2 


226 


209.6 


84.7 


286 


265.2 


107.1 


47 


43.6 


17.6 


107 


99.2 


40.1 


167 


164.8 


62.6 


227 


210.6 


86.0 


287 


266.1 


107.5 


48 


44.6 


18.0 


108 


100.1 


40.5 


168 


156.8 


62.0 


228 


211.4 


86.4 


288 


267.0 


107.9 


49 


45.4 


18.4 


109 


101.1 


40.8 


169 


156.7 


63.3 


229 


212.3 


86.8 


289 


368.0 


108.8 


60 
61 


46.4 


18.7 


110 
HI 


102.0 


41.2 
41.6 


170 
171 


157.6 


63.7 


280 


213.8 


86.2 


290 


268.9 


108.6 


47.3 


19.1 


102.9 


158.6 


64.1 


231 


214.2 


86.6 


291 


869.8 


109.0 


62 


48.2 


19.6 


112 


103.8 


42.0 


172 


169.6 


64.4 


282 


215.1 


86.9 


292 


270.7 


109.4 


63 


49.1 


19.9 


113 


;04.8 


42.3 


173 


160.4 


64.8 


288 


216.0 


87.8 


293 


271.7 


100.8 


64 


60.1 


20.2 


114 


105.7 


42.7 


174 


161.3 


66.2 


234 


217.0 


87.7 


294 


272.6 


110.1 


66 


61.0 


20.6 


116 


106.6 


48.1 


175 


162.8 


66.6 


286 


217.0 


88.0 


295 


278.5 


110.5 


66 


61.9 


21.0 


116 


107.6 


48.5 


176 


168.2 


65.9 


286 


218.8 


88.4 


296 


274.4 


110.9 


67 


62.8 


21.4 


117 


108.5 


48.8 


177 


164.1 


66 3 


287 


219.7 


88.8 


297 


275.4 


111.8 


68 


63.8 


21.7 


118 


109.4 


44.2 


178 


166.0 


66.7 


238 


220.7 


89.2 


298 


276.3 


111.6 


69 


64.7 


22.1 


119 


110.3 


44.6 


179 


166.0 


67.1 


289 


221.6 


89.5 


299 


277.2 


112.0 


60 
Dist 


56.6 


22.5 


120 

DistI 


111.2 


46.0 


180 


166.9 


67.4 


240 
Diad 


222.6 


89.9 


800 
DiatI 


278.2 


112.4 
Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Distl 


Dep. 


Lat. 


iDep. 


Ut. 


Pep. 










For6€ 


\ Degrees, 





TABLE U. 39 1 


Difference of Latitude and Departure for 28 Degrees. 1 


Dist 


Lat. 


Dep. 


PlBt 


Lat. 


Dep. 1 
23.8 


Diat 
1211 


Lat 
iTT.!' 


Dep. 


Diat 
181 : 


Lat. 


Dep* 


Diat 
241: 


Lat. 


Dep. 


1 


00.0 


00.4 


61 


56.2 


47.3 


166.6 


70.7 


221.8 


04.2 


2 


01.8 


00.8 


62 57.1 


24.2 


122 112.3 


47.7 


182: 


107.5 


71.1 


242! 


222.8 


04.5 


S 


02.8 


01.2 


63' 58.0 


24.6 


123119.2 


48.1 


183: 


168.5 


71.5 


243 


223.7 


94.9 


4 


03.7 


01.6 


64 58.0 


25.0 


124114.1 


48.5 


184 


169.4 


71.9 


244 


224.6 


95.3 


5 


04.6 


02.0 


65 


50.8 


25.4 125115.1 


48.8 


185 


170.3 


72.3 


245 


225.5 


95.7 


6 


05.5 


02.3 


66 


60.8 


25.8 


126 


116.0 


49.2 


186 


171.2 


72.7 


246 


226.4 


96.1 


7 


06.4 


02-7 


67 


61.7 


26.2 


127 


116.9 


49.6 


187172.1 


73.1 


24f 


227.4 


96.5 


8 


07.4 


03.1 


68 


62.6 


26.6 


128 


117.8 


50.0 


188 


173.1 


73.5 


248 


228.3 


96.9 





08.3 


03.5 


69 


63.5 


27.0 


129 


118.7 


50.4 


189 


174.0 


73.8 


249 


229.2 


97.3 


10 
11 


00.2 


03.9 


70 
71 


64.4 


27.4 


130 
131 


U9.7 


50.8 


190 
191 


174.9 


74.2 


250 
251 


230.1 


97.7 


10.1 


04.3 


65.4 


27.7 


120.6 


51.2 


175.8 


74.6 


231.0 


98.1 


12 


11.0 


04.7 


72 


66.3 


28.1 


132 


121.5 


51.6 


192 


176.7 


75.0 


252 


232.0 


98.5 


13 


12.0 


05.1 


73 


67.2 


28.5 


133 


122.4 


52.0 


193 


177.7 


75.4 


253 


232.9 


98.9 


14 


12.9 


05.5 


74 


68.1 


28.9 


134 


123.3 


52.4 


194 


178.6 


75.8 


254 


233.8 


99.2 


15 


13.8 


05.0 


75 


69.0 


29.3 


135 


124.3 


52.7 


195 


179.5 


76.2 


255 


234.7 


99.6 


16 


14.7 


06.3 


76 


70.0 


29.7 


136 


125.2 


53.1 


196 


180.4 


76.6 


256 


235.6 


100.0 


17 


15.6 


06.6 


77 


70.9 


30.1 


137 


126.1 


53.5 


197 


181.3 


77.0 


257 


236.6 


100.4 


18 


16.6 


07.0 


78 


71.8 


30.5 


138 


127.0 


53.9 


198 


182.3 


77.4 


258 


237.5 


100.8 


19 


17.5 


07.4 


79 


72.7 


30.9 


139 


128.0 


54.3 


199 


183.2 


77.8 


259 


238.4 


101.2 


20 
21 


18.4 


07.8 


80 


73.6 


31.3 


140 
141 


128.9 


54.7 


200 
201 


184.1 


78.1 


260 
261 


239.3 


101.6 


10.3 


08.2 


81 


74.6 


31.6 


129.8 


55.1 


185.0 


78.5 


240.3 


102.0 


22 


20.3 


08.6 


82 


75.5 


32.0 


142 


130.7 


55.5 


202 


185.9 


78.9 


262 


241.2 


102.4 


23 


21.2 


09.0 


83 


76.4 


32.4 


143 


131.6 


55.9 


203 


186.9 


79.3 


263 


242.1 


102.8 


24 


22.1 


09.4 


84 


77.3 


32.8 


144 


132.6 


56.3 


204 


187.8 


79.7 


264 


243.0 


103.2 


25 


23.0 


09.8 


85 


78.2 


33.2 


145 


133.5 


56.7 


205 


188.7 


80.1 


265 


243.9 


103.5 


26 


23.0 


10.2 


86 


79.2 


33.6 


146 


134.4 


57.0 


206 


189.6 


80.5 


266 


244.9 


103.9 


27 


24.9 


10.5 


87 


80.1 


34.0 


147 


135.3 


57.4 


207 


190.5 


80.0 


267 


245.8 


104.3 


28 


25.8 


10.0 


88 


81.0 


34.4 


148 


136.2 


57.8 


208 


191.5 


81.3 


268 


246.7 


104.7 


29 


26.7 


11.3 


89 


81.0 


34.8 


149 


137.2 


58.2 


209 


192.4 


81.7 


269 


247.6 


105.1 


SO 
31 


27.6 


11.7 


90 
91 


82.8 


35.2 


150 
151 


138.1 


68.6 


210 
211 


193.3 


82.1 


270 
271 


248.5 


105.5 


28.5 


12.1 


83.8 


35.6 


139.0 


59.0 


194.2 


82.4 


249.5 


105.9 


32 


29.5 


12.5 


92 


84.7 


35.9 


152 


139.9 


59.4 


212 


195.1 


82.8 


272 


250.4 


106.3 


93 


30.4 


12.9 


93 


85.6 


36.3 


153 


140.8 


59.8 


213 


196.1 


83.2 


273 


251.3 


106.7 


34 


31.3 


13.3 


94 


86.5 


36.7 


154 


141.8 


60.2 


214 


197.0 


83.6 


274 


252.2 


107.1 


35 


32.2 


13.7 


95 


87.4 


S7.1 


155 


142.7 


60.6 


215 


197.9 


84.0 


275 


253.1 


107.5 


36 


33.1 


14.1 


96 


88.4 


37.5 


156 


143.6 


61.0 


216 


198.8 


84.4 


276 


254.1 


107.8 


37 


34.1 


14.5 


97 


89.3 


37.9 


157 


144.5 


61.3 


217 


199.7 


84.8 


277 


255.0 


108.2 


38 


35.0 


14.8 


98 


90.2 


38.3 


158 


145.4 


61.7 


218 


200.7 


85.2 


278 


255.0 


108.6 


30 


35.9 


15.2 


99 


91.1 


38.7 


159 


146.4 


62.1 


219 


201.6 


85.6 


279 


256.8 


109.0 


40 
41 


36.8 


15.6 


100 


92.1 


39.1 


160 


147.3 


62.5 


220 

221 


202.5 


86.0 


280 
281 


257.7 


100.4 


37.7 


16.0 


101 


93.0 


39.5 


161 


148.2 


62.9 


203.4 


86.4 


258.7 


100.8 


42 


38.7 


16.4 


102 


93.9 


39.9 


162 


149.1 


63.3 


222 


204.4 


86.7 


282 


259.6 


110.2 


4S 


39.6 


16.8 


103 


94.8 


40.2 


163 


150.0 


63.7 


223 


205.3 


87.1 


283 


260.5 


110.6 


44 


40.5 


17.2 


104 


95.7 


40.6 


164 


151.0 


64.1 


224 


206.2 


87.5 


284 


261.4 


111.0 


45 


41.4 


17.6 


105 


96.7 


41.0 


165 


151.9 


64.5 


225 


207.1 


87.9 


285:262.3 


111.4 


46 


42.3 


18.0 


106 


97.6 


41.4 


166 


152.8 


64.9 


226 


208.0 


88.3 


286 263.3!111.7 


47 


43.3 


18.4 


107 


98.5 


41.8 


167 


153.7 


65.3 


227 


209.0 


88.7 


S87 264.2!ll2.1 


48 


44.2 


18.8 


108 


99.4 


42.2 


168 


154.6 


65.6 


228 


209.9 


89.1 


288 265.1 


112.5 


49 


45.1 


19.1 


109 


100.3 


42.6 


109 


155.6 


66.0 


229 


210.8 


89.5 


289 266.0 


112.9 


50 


46.0 


19.5 


110 
111 


101.3 


43.0 


170 


156.5 


66.4 


230 


211.7 
212.6 


89.9 


290 
291 


266.9 


113.3 


51 


46.0| 19.9 
47. 9| 20.3 


102.2 


43.4 


171 


157.4 


66.8 


231 


90.3 


267.9 


113.7 


52 


112 


103.1 


43.8 


172 


158.3 


67.2 


232 


213.6 


90.6 


292 


268.8 


114.1 


53 


48.8 


20.7 


113 


104.0 


44.2 


173 


159.2 


67.6 


233 


214.5 


01.0 


293 


269.7 


114.5 


54 


49.7 


21.1 


114 


104.9 


44.5 


174 


160.2 


68.0 


234 


215.4 


91.4 


294 


270.6 


114.9 


5fl 


50. C 


21.5 


116 


105.9 


44.9 


175 


161.1 


68.4 


236 


216.3 


91.8 


296 


271.5 


115.3 


56 


51.fi 


21.9 


116 


106.8 


45.3 


176 


162.0 


68.8 


236 


217.2 


92.2 


296 


272.5 


115.7 


57 


52.2 


22.3 


117 


107.7 


45.7 


177 


162.9 


69.2 


237 


218.2 


92.6 


297 


273.4 


116.0 


58 


53.4 


[ 22.7 


118 


108.6 


46.1 


178 


163.8 


69.5 


238 


219.1 


93.0 


298 


274.3 


116.4 


5fl 


54.S; 23.1 


119 


199.5 


46.5 


179 


164.8 


69.9 


239 


220.0 


99.4 


299 


275.2 


116.8 


6C 


55.2 23.4 


126 
Dist 


110. fi 


46.9 


180 
Dist 


165.7 


70.S 


240 
DIK 


220.9 


99.8 


306 
Diat 


276.2 


117.2 


Ditt 


Dep. Let. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. ' Lat. 


Dep. 


Lat. 
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TABLE II-. 1 


Difference of Latitude and Departure for 24 Degrees. 1 


Diet 


Lftt. 


Dep. 


Dist 
61 


Let. Dep. 


Dist 
121 


Let. 


Dep. 


Dist 

181 


Let. 


Dep. 
1 78.6 


Dist 
241 


Let. 
220.2 


Dep. 


1 


00.9 


00.4 


55.7. 24.8 


110.5 


49.2 


165.4 


98.0 


2 


01.8 


00.8 


62 


56.6 25.2 


122111.5 


49.6! 


182 


166.3 


74.0 


242 


221. 


.1 


98.4 


3 


02.7 


01.2 


63 


57.6 25.6 


123,112.4 


50.0, 


183 


167.2 


74.4 


243 


222 


.0 


98.8 


4 


08.7 


01.6 


64 


58.6 


26.o; 


124113.3 


50.4' 


184 


168.1 


74.8 


244 


222. 


.9 


99.2 


5 


04.6 


02.0 


65 


59.4 


26.4 


125 114.2 


50. 8| 


185 


169.0 


75.2 


245 


228 < 


.8 


99.7 


6 


05.5 


02.4 


66 


60.3 


26.8 


126115.1 


51.2 


186 


169.9 


75.7 


246 


224. 


.7 


100.1 


T 


06.4 


ft2.8 


67 


61.2 


27.3 


127.116.0 


51.7 


187 


170.8 


76.1 


247 


225 


.0 


100.5 


8 


07.8 


03.3 


68 


62.1 


27.7 


128116.9 


52.1 


188 


171.7 


76.5 


248 


226. 


.6 


100.9 


9 


08.2 


03.7 


69 


63.0 


28.1 


129117.8 


52.5 


189 


172.7 


76.9 


249 


227. 


,5 


101.8 


10 


09.1 


04.1 


70 
71 


63.9 


28.5; 


130 
131 


118.8 


'52.9 


190 
191 


173.6 


77.3 


250 
251 


228. 


.4 


101,7 


11 


10.0 


04.5 


64.9 


28.9 


119.7 


53.3 


174.5 


77.7 


229. 


.8 


102.1 


12 


11.0 


04.9 


72 


65.8 


29.3 


132120.6 


53.7 


192 


175.4 


78.1 


252 


280. 


.2 


102.5 


18 


11.9 


05.3 


73 


66.7 


29.7 


133,121.5 


54.1 


193 


176.3 


78.5 


258 


231. 


.1 


102.9 


14 


12.8 


05.7 


74 


67.6 


80.11 


184122.4 


54.5 


194 


177.2 


78.9 


254 


232. 


.0 


103.8 


15 


18.7 


06.1 


75 


68.5 


30.5. 


135123.3 


54.9 


195 


178.1 


79.3 


255 


283. 


.0 


108.7 


1A 


14.6 


06.5 


76 


69.4 


80.9 


136,124.2 


56.3 


196 


179.1 


79.7 


256 


283. 


.9 


104.1 


17 


15.5 


06.9 


.77 


70.8 


31.3 


137 


125.2 


55.7 


197 


180.0 


80.1 


257 


234. 


.8 


104.5 


18 


16.4 


07.3 


78 


71.3 


81.7 


138 


126.1 


56.1 


198 


180.9 


80.5 


258 


285. 


,7 


104.9 


19 


17.4 


07.7 


79 


72.2 


32.1 


189127.0 


56.5 


199 


181.8 


80.9 


259 


236. 


.6 


105.8 


20 


18.8 


08.1 


80 
81 


73.1 


32.5 


140 
141 


127.9 


56.9 


200 
201 


182.7 


81.3 


260 
261 


237. 


.5 


105.8 


21 


19.2 


08.5 


74.0 


32.9 


128.8 


57.3 


188.6 


81.8 


238. 


.4 


106.2 


22 


20.1 


08.9 


82 


74.9 


38.4 


142 


129.7 


57.8 


202 


184.5 


82.2 


262 


230. 


.3 


106.6 


2S 


21.0 


09.4 


83 


75.8 


83.8 


148 


180.6 


58.2 


203 


185.4 


82.6 


263 


240. 


.3 


107.0 


24 


21.9 


09.8 


84 


76.7 


84.2 


144 


181.6 


58.6 


204 


186.4 


88.0 


264 


241. 


.2 


107.4 


25 


22.8 


10.2 


85 


77.7 


34.6 


145 


132.5 


59.0 


205 


187.8 


83.4 


265 


242. 


.1 


107.8 


26 


28.8 


10.6 


86 


78.6 


85.0 


146 


133.4 


59.4 


206 


188.2 


88.8 


266 


248. 


.0 


168.2 


27 


24.7 


11.0 


87 


79.5 


85.4 


147 


184*8 


59.8 


207 


189.1 


84.2 


267 


243. 


.0 


108.6 


28 


25.6 


11.4 


88 


80.4 


85.8 


148 


185.2 


60.2 


208 


190.0 


84.6 


268 


244. 


.6 


109.0 


29 


26.6 


11.8 


89 


81.8 


86.2 


149 


186.1 


60.6 


209 


190.9 


85.0 


269 


245. 


.7 


109.4 


SO 


27.4 


12.2 


90 
91 


82.2 


86.6 
87.0 


150 
151 


187.0 


61.0 


210 


191.8 


85.4 


270 
271 


246. 


7 


109.8 


81 


28.3, 12.6 


83.1 


137.9 


61.4 


211 


192.8 


85.8 


247. 


.6 


110.2 


82 


29.2- 18.0 


92 


84.0 


87.4 


152 


188.9 


61.8 


212 


193.7 


86.2 


278 


248. 


5 


110.6 


83 


80. l' 13.4 


98 


85.0 


37.8 


158 


139.8 


62.2 


218 


194.6 


86.6 


273 


249. 


4 


111.0 


84 


81. l| 18.8 


94 


85.9 


88.2 


154 


140.7 


62.6 


214 


195.5 


87.0 


274 


250. 


.8 


111.4 


85 


82.0} 14.2 


95 


86.8 


88.6 


155 


141.6 


68.0 


216 


196.4 


87.4 


275 


251. 


.2 


111.9 


86 


32-9 14.6 


96 


87.7 


89.0 


156 


142.5 


63.5 


216 


197.8 


87.9 


276 


252. 


► 1 


112.3 


87 


83.8 15.0 


97 


88.6 


89.5 


167 


143.4 


63.9 


217 


198.2 


88.3 


277 


258. 


.1 


112.7 


88 


84.7j 15.5 


98 


89.5 


89.9 


158 


144.8 


64.3 


218 


199.2 


88.7 


278 


254. 


.0 


118.1 


89 


35.6 16.9 


99 


90.4 


40.8 


159 


145.3 


64.7 


219 


200.1 


89.1 


279 


254. 


.9 


118.5 


40 


86.5' 16.3 


100 
101 


91.4 


40.7 


160 
161 


146.2 


65.1 
65.5 


220 
221 


201.0 


89.5 


280 

281 


255. 


.8 


113.9 


41 


87.5 16.7 


92.8 


41.1 


147.1 


201.9 


89.9 


256. 


.7 


114.3 


• 42 


,88.4 17.1 


102 


93.2 


41.5 


162 


148.0 


65.9 


222 


202.8 


90.3 


282 


257. 


.6 


114.7 


43 


89.8: 17.5 


108 


94.1 


41.9 


163 


148.9 


66.3 


223 


208.7 


90.7 


283 


258. 


,5 


115.1 


44 


40.2 17.9 


104 


95.0 


42.8 


164 


149.8 


66.7 


224 


204.6 


91.1 


284 


259. 


.4 


115.5 


45 


41.1 18.3 


105 


95.9 


42.7 


165 


150.7 


67.1 


225 


205.5 


91.5 


285 


260. 


.4 


115.9 


46 


42.0 18.7 


106 


96.8 


43.1 


166 


151.6 


67.5 


226 


206.5 


91.9 


286 


261. 


.8 


116.8 


47 


42.9 19.1 


107 


97.7 


43.5 


167 


152.6 


67.9 


227 


207.4 


92.3 


287 


262. 


.2 


116,7 


48 


43.9! 10.5 


108 


98.7 


43.9 


168 


153.5 


68.3 


228 


208.3 


92.7 


288 


263. 


.1 


117.1 


49 


44.8 19.9 


109 


99.6 


44.3 


169 


154.4 


68.7 


229 


209.2 


98.1 


289 


264. 


.0 


117.5 


60 


45.7 20.3 


110 
111 


100.5 


44.7 


170 
171 


155.3 


69.1 


280 
231 


210.1 


93.5 


290 
291 


264. 


,9 


118.0 


51 


46.6 20.7 


101.4 


45.1 


156.2 


69.6 


211.0 


94.0 


265. 


.8 


118.4 


62 


47.5! 21.2 


112 


102.3 


45.6 


172 


157.1 


70.0 


232 


211.9 


94.4 


292 


266. 


.8 


118.8 


53 


48.4! 21.6 


113 


103.2 


46.0 


173 


158.0 


70.4 


238 


212.9 


94.8 


293 


267. 


,7 


119.2 


54 


49.8 


22.0 


114 


104.1 


46.4 


174 


159.0 


70.8 


234 


213.8 


95.2 


294 


268. 


.6 


119.6 


55 


50.2 


22.4 


115 


105.1 


46.8 


175 


157.9 


71.2 


235 


214.7 


95.6 


295 


269. 


,5 


120.0 


56 


51.2 


22.8 


116 


106.0 


47.2 


176 


160.8 


71.6 


236 


215.6 


96.0 


296 


270. 


.4 


120.4 


57 


52.1 


23.2 


117 


106.9 


47.6 


177 


161.7 


72.0 


237 


216.5 


96.4 


297 


271, 


.8 


120.8 


58 


53.0 


28.6 


118 


107.8 


48.0 


178 


162.6 


72.4 


238 


217.4 


96.8 


298 


272. 


.2 


121.2 


59 


63.9 


24.0 


119 


108.7 


48.4 


179 


168.5 


72.8 


239 


218.8 


97.2 


299 


278. 


2 


121.6 


60 


64.8 


24.4 


120 
DistI 


109.6 


48.8 


180 
Dist 


164.4 


73.2 


240 


219.8 


97.6, 


800 
Dist 


274. 


1 


122.0 


Dist 


Dep. 


Lftt. 


Pep. 


Let. 


Dep. 


Let. 


Dist Dep.| 


Let.| 


Dep.l 


Ut. 






















F 


or 66 


Dei 


free 


8. 










TABLE IL 41 1 


Difference of Latitude and Departure for 25 Degrees. | 


Dist 

1 


Lat. 


Dep. 


Diflt 
61 


Lat« 


Dep. 


Ditt 
121 


Let. 


Dep. 


Dist 
181 


Ut. 


Dep. 


Dist 
241 


Lat. 


Dep. 


00.9 


00.4 


65.3 


25.8 


109.7 


51.1 


164.0 


76.5 


218.4 


101.9 


2 


01.8 


00.8 


62 


56.2 


26.2 


122 


110.6 


51.6 


182 


164.9 


76.0 


242210.3] 


102.3 


s 


02.7 


01.8 


63 


57.1 


26.6 


123 


111.5 


52.0 


183 


165.9 


77.3 


243 


220.2 


102.7 


4 


03.6 


01.7 


64 


58.0 


27.0 124 
27.6 125 


112.4 


52.4 


184 


166.8 


77.8 


244 221.1 


103.1 


5 


04.5 


02.11 
02.5 


65 


58.9 


113.3 


52.8 


185 


167.7 


78.2 


245 


222.0 


103.5 


C 


05.4 


66 


59.8 


27.9 


126 


114.2 


53.2 


180 


168.6 


78.6 


246 223.0 


104.0 


7 


06.3 


03.0 


67 


60.7 


28.3 


127 


115.1 


63.7 


187 


169.5 


79.0 


247 228.0 


104.4 


» 


07.3 


03.4 


68 


61.6 


28.7 


128 


116.0 


54.1 


18« 170.4 


79.5 


248 


224.8 


104.8 


^ 


08.2 


08.8 


69 


62.5 


29.2 


129 


lie.fl 54.5 


189171.8 


79.9 


249 


225.7 


I05.JI 


10 


09.1 


04.2 


70 
71 


63.4 


29.6 
30.0 


180 
181 


117.8 54.9 


190 
191 


172.2 


80.3 


260 
261 


226.6 


105.7 


11 


lU.O 


04.6 


64.3 


118.7 55.4 


178.1 


bO.7 


227.5 


106.1 


12 


10.9 


05.1 


72 


65.3 


30.4 


IV4 


119.6 


55.8 


192 


174.0 


81.1 


252 


228.4 


106.5 


13 


11.8 


06.5 
05.9 
06.3 


78 


66.2 


30.9 


133 


120.5 


56.2 


193 


174.9 


81.6 


253 


229.3 


106.9 


14 


12.7 


74 


67.1 


31.8 


184 


121.4 


56.6 


194 


175.8 


82.0 


254 


230.2 


107.3 


15 


13.6 


75 


68.0 


31.7 


135 


122.4 


57.1 


195 


176.7 


82.4 


266 


231.1 


107.8 


1^ 


14.5 


06.8 


76 


68.9 


32.1 


136 


128.3 


57.5 


196 


177.6 


82.8 


256 


^2.0 


108.2 


17 


15.4 


07.2 


77 


69.8 


32.5 


137 


124.2 


57.9 


197 


178.5 


83.8 


257 


232.9 


108.6 


18 


16.3 


07.6 


78 


70.7 


33.0 


188 


125.1 


58.3 


198 


179.4 


83.7 


258 


233.8 


109.0 


19 


17.2 


08.0 


79 


71.6 


33.4 


189 


126.0 


58.7 


199 


180.4 


84.1 


259 


234.7 


109.6 


20 


18.1 


08.5 


80 
81 


72.6 


33.8 


140 
141 


126.9 


59.2 


200 
201 


181.3 


84.5 


260 
261 


235.6 109.9 1 


21 


19.0 


08.9 


73.4 


34.2 


127.8 


59.6 


182.2 


84.9 


236.5 


110.3 


22 


19.9 


09.3 


82 


74.3 


34.7 


142 


128.7 


60.0 


202 


188.1 


85.4 


262 


237.6 


110.7 


23 


20.8 


09.7 


83 


76.2 


35.1 


143 


129.6 


60.4 


203 


184.0 


85.8 


263 


288.4 


111.1 


24 


21 8 


10.1 


84 


76.1 


35.5 


144 


130.5 


60.9 


204 


184.9 


86.2 


264 


289.8 


111.6 


25 


22.7 


10.6 


86 


77.0 


35.9 


145 


131.4 


61.3 


205 


185.8 


86.6 


265 


240.2 


112.0 


26 


23.6 


11.0' 


86 


77.9 


36.3 


146 


132.3 


61.7 


206 


186.7 


87.1 


266 


241.1 


112.4 


27 


24.5 


11.4 


87 


78.8 


36.8 


147 


138.2 


62.1 


207 


187.6 


87.5 


267 


242.0 


112.8 


28 


25.4 


11.8 


88 


79.8 


37.2 


148 


134.1 


62.5 


208 


188.5 


87.9 


268 


242.9 


113.3 


29 


26.3 


12.3 


89 


80.7 


37.6 


149 


135.0 


68.0 


209 


189.4 


88.3 


269 


243.8 


113.7 


30 


27.2 


12.7 


90 
91 


81.6 


38.0 


150 
151 


135.9 


63.4 


210 


190.3 


88.7 


270 


244.7 


114.1 


31 


28.1 


13.1 


82.6 


38.5 


136.9 


63.8 


211 


191.2 


89.2 


271 
272 


245.6 


114.5 


32 


29.0 


13.5 


92 


83.4 


88.0 


152 


137.8 


64.2 


212 


192.1 


89.6 


246.5 


115.0 


33 


29.9 


13.9 


93 


84.3 


39.3 


158 


138.7 


61.7 


213 


193.0 


90.0 


273 


247.4 


115.4 


34 


30.8 


14. 4i 


94 


85.2 


39.7 


154 


139.6 


65.1 


214 


193.9 


90.4 


274 


248.3 


115.8 


86 


31.7 


14.8 


95 


86.1 


40.1 


155 


140.5 


65.5 


215 


194.9 


90.9 


275 


249.2 


116.2 


86 


32.6 


15.2 


96 


87.0 


40.6 


156 


141.4 


66.9 


216 


195.8 


91.8 


276 


250.1 


116.6 


37 


33.5 


15.6 


97 


87.9 


41.0 


157 


142.3 


66.4 


217 


196.7 


91.7 


277 


251.0 


117.1 


88 


34.4 


16.1! 


98 


88.8 


41.4 


158 


143.2 


66.8 


218 


197.6 


92.1 


278 


252.0 


117.5 


39 


35.3 


16.5 


99 


89.7 


41.8 


169 


144.1 


67.2 


219 


198.5 


92.6 


279 


252.9 


117.9 


40 


36.3 


16.9 


100 
101 


90.6 


42.8 


160 
161 


145.0 


67.6 


220 
221 


199.4 


93.0 


280 
281 


253.8 


118.3 


41 


37.2 


17.3 


91.5 


42.7 


145.9 


08.0 


200.3 


93.4 


254.7 


118.8 


42 


38.1 


17.7 


102 


92.4 


43.1 


162 


146.8 


68.5 


222 


201.2 


93.8 


282 


265.6 


119.2 


43 


39.0 


18.2 


103 


93.3 


43.5 


163 


147.7 


68.9 


228 


202.1 


94.2 


288 


256.5 


119.6 


44 


39.9 


18.6' 


104 


94.3 


44.0 


164 


148.6 


69.8 


224 


203.0 


94.7 


284 


257.4 


120.0 


45 


40.8 


19. o; 


105 


95.2 


44.4 


165 


149.5 


69.7 


225 


203.9 


95.1 


285 


258.8 


120.4 


46 


41.7 


19.4; 


106 


96.1 


44.8 


166 


150.4 


70.2 


226 


204.8 


95.5 


286 


259.2 


120.9 


47 


42.6 


19.9 


107 


97.0 


45.2 


167 


151.4 


70.6 


227 


205.7 


95.9 


287 


260.1 


121.3 


48 


43.6 


20.3 


108 


97.9 


45.6 


168 


152.3 


71.0 


228 


206.6 


96.4 


288 


261.0 


121.7 


49 


44.4 


20.7 


109 


98.8 


46.1 


169 


153.2 


71.4 


229 


207.5 


96.8 


289 


261.9 


122.1 


50 
51 


45.3 


21.1 


110 


99.7 


46.5 


170 
171 


154.1 


71.8 


230 
231 


208.5 


97.2 


290 
291 


262.8 


122.6 
123.0 


46.2 


21.6 


111 


100.6 


46.9 


155.0 


72.3 


2U9.4 


97.6 


263.7 


52 


47.1 


22.0 


112 


101.5 


47.3 


172 


155.9 


72.7 


282210.8 


98.0 


292 


264.6 


128.4 


53 


48.0 


22.4 


113 


102.4 


47.8 


178 


156.8 


73.1 


283!211.2 


98.5 


298 


265.5 


123.8 


54 


48.9 


22.8 


114 


103.3 


48.2 


174 


157.7 


73.5 


234 212.1 


98.9 


294 


266.5 


124.2 


56 


49.8 


23.2 


115 


104.2 


48.6 


175 


158.6 


74.0 


235213.0 


99.3 


295 


267.4 


124.7 


56 


50.8 


23.7 


116 


105.1 


49.0 


176 


159.5 


74.4 


236213.9 


99.7 


296 


268.3 


125.1 


57 


51.7 


24.1 


117 


106.0 


49.4 


177 


160.4 


74.8 


237214.8 


100.2 


297 


269.2 


125.5 


58 


52.6 


24.5 


118 


106.9 


49.9 


178 


161.3 


75.2 


288;215.7 


100.6 


298 


270.1 


125.0 


50 


53.5 


24.9 


119 


107-9 


50.3 


179 


162.2 


75.6 


239216.6 


101.0 


299 


1271.0 


126.4 


60 
DUt 


54.4 


25.4 


120 
Dist 


108.8 


50.7 


180 
Diet 


163.1 


76.1 


240 

Dill 


) 217.5 


101.4 


300 
Dist 


271.9 


126.8 


Dep. 


LftU 


Dep. 


Ut. 


Dep. 


Lat. 


t Dep. 


Lat. 


,\ Dep. 


1 Lat. 




p For 65 Degrees. 
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TABLE II- 


• 


Difference of Latitude and Departure for 26 Degrees. 


Dist 
1 


Lat. 


Dep. 


Dist 
61 


Lat. 


Dep. 


Dist 
121 


Lat. 


Dep. 


Dist 
181 


Lat. 


Dep. 


Dist 
241 


Lat. 


Dep. 


00.9 


00.4 


54.8 


20.7 


108. b 


53.0 


162.7 


79.3 


216.6 


105.6 


2 


01.8 


00.9 


62 


55.7 


27.2 


122 


109.7 


63.5 


182 


163.6 


79.8 


242 


217.5 


106.1 


3 


02.7 


01.3 


03 


56 


.6 


27.6 


123 


110.6 


53.9 


183 


164.5 


80.2 


243 


218.4 


106.6 


4 


03.6 


01.8 


64 


57 


.5 


28.1 


124 


111.5 


54.4 


184 


165.4 


80.7 


244 


219.3 


107.0 


5 


04.5 


02.2 


05 


58 


.4 


28.5 


125 


112.3 


54.8 


185 


166.3 


81.1 


245 


220.2 


107.4 


6 


05.4 


02.6 


06 


59 


.8 


28.9 


126 


113.2 


55.2 


IbG 


167.2 


81.5 


246 


221 . 1 


107.8 


7 


06.3 


03.1 


07 


60 


.2 


29.4 


127 


114.1 


55.7 


187 


168.1 


82.0 


247 


222.0 


108.3 


8 


07.2 


03.5 


08 


61 


.1 


29.8 


128 


115.0 


56.1 


188 


169.0 


82.4 


248 


222.9 


108.7 


9 


08.1 


08.9 


09 


62 


.0 


30.2 


129 


115.9 


56.5 


189 


169.9 


82.9 


249 


223.8 


109.2 


10 
11 


09.0 


04.4 


70 
71 


62 


.9 


30.7 
31.1 


139 
131 


116.8 


57.0 


190 
191 


170.8 


83.3 


250 
251 


224.7 


109.6 


09.9 


04. b 


63 


.8 


117.7 


67.4 


171.7 


83.7 


226.6 


110*0 


12 


10.8 


05.3 


72 


64 


.7 


31.6 


132 


118.6 


67.9 


192 


172.6 


84.2 


252 


226.5 


110.5 


IS 


11.7 


05.7 


73 


65. 


.6 


32.0 


133 


119.5 


58.3 


1U3 


173.6 


84.6 


253 


227.4 


110.9 


14 


12.6 


06.1 


74 


66. 


5 


32.4 


134 


120.4 


58.7 


194 


174.4 


85.0 


254 


228.3 


111.8 


15 


13.5 


06.6 


76 


67. 


.4 


32.9 


135 


121.3 


69.2 


195 


175.3 


86.5 


265 


229.2 


111.8 


16 


14.4 


07.0 


76 


68. 


,3 


83.3 


136 


122.2 


59.6 


196 


176.2 


86.9 


256 


280.1 


112.2 


17 


15.3 


07.5 


77 


09. 


.2 


33.8 


137 


123.1 


60.1 


197 


177.1 


86.4 


267 


231.0 


112.7 


18 


16.2 


07.9 


78 


70. 


1 


84.2 


138 


124.0 


60.5 


198 


178.0 


86.8 


268 


231.9 


113.1 


19 


17.1 


08.3 


79 


71. 


.0 


34.6 


139 


124.9 


60.9 


199 


178.9 


8T.2 


259 


232.8 


113.5 


20 
21 


18.0 


08.8 


80 
81 


71. 


.9 


35.1 


140 
141 


125.8 


61.4 


200 
201 


179.8 


87.7 


260 
261 


233.7 
234.6 


114.0 


18.9 


09.2 


72. 


8 


35.5 


126.7 


61.8 


180.7 


88.1 


114.4 


22 


19.8 


09. G 


82 


73. 


7 


35.9 


142 


127.6 


62.2 


202 


181.6 


88.6 


262 


285.6 


114.9 


23 


20.7 


10.1 


83 


74. 


6 


36.4 


143 


128.5 


62.7 


203 


182.5 


89.0 


263 


236.4 


115.8 


24 


21.6 


10.5 


84 


76. 


6 


86.8 


144 


129.4 


68.1 


204 


183.4 


89.4 


264 


237.3 


115.7 


25 


22.6 


11.0 


85 


76, 


4 


37.3 


145 


180.3 


63.6 


205 


184.3 


89.9 


265 


238.2 


116.2 


26 


23.4 


11.4 


86 


77, 


3 


37.7 


146 


131.2 


64.0 


206 


186.2 


90.8 


266 


289.1 


116.6 


27 


24.3 


11.8 


87 


78. 


2 


38.1 


147 


132.1 


64.4 


207 


186.1 


90.7 


267 


240.0 


117.0 


28 


25.2 


12.3 


88 


79. 


1 


38.6 


148 


133.0 


64.9 


208 


186.9 


91.2 


268 


240.9 


117.5 


29 


26.1 


12.7 


89 


80. 





39.0 


149 


133.9 


65.3 


209 


187.8 


91.6 


269 


241.8 


117.9 


80 
31 


27.0 


13.2 


90 
91 


80. 


9 


39.5 


150 
151 


184.8 


65.8 


210 
211 


188.7 


92.1 
92.5 


270 
271 


242.7 


118.4 


27.9 


13.0 


81. 


8 


89.9 


135.7 


66.2 


189.6 


248.6 


118.8 


32 


28.8 


14.0 


92 


82. 


7 


40.3 


152 


136.6 


66.6 


212 


190.6 


02.9 


272 


244.5 


119.2 


33 


29.7 


14.5 


93 


83. 


6 


40.8 


153 


137.. •> 


67.1 


218 


191.4 


93.4 


273 


245.4 


119.7 


34 


30.6 


14.9 


94 


84. 


6 


41.2 


154 


138.4 


67.5 


214 


192.3 


93.8 


274 


246.3 


120.1 


35 


31.6 


15.3 


95 


85. 


4 


41.6 


155 


139.8 


67.9 


215 


193.2 


94.2 


275 


247.2 


120.6 


36 


32.4 


15.8 


96 


86. 


8 


42.1 


156 


140.2 


68.4 


216 


194.1 


94.7 


276 


248.1 


121.0 


37 


33.3 


16.2 


97 


87, 


2 


42.5 


157 


141.1 


68.8 


217 


195.0 


95.1 


277 


249.0 


121.4 


38 


34.2 


16.7 


98 


88. 


1 


43.0 


158 


142.0 


69.3 


218 


195.9 


96.6 


278 


249.9 


121.9 


39 


35.1 


17.1 


99 


89. 





43.4 


159 


132.9 


69.7 


219 


196.8 


96.0 


279 


260.8 


122.8 


40 
41 


36.0 


17.6 


100 
101 


89. 


9 


43.8 


160 
161 


143.8 


70.1 


220 
221 


197.7 
198.6 


96.4 


280 
281 


261.7 
252.6 


122.7 


36.9 


18.0 


90. 


8 


44.3 


144.7 


70.6 


96.9 


128.2 


42 


87.7 


18.4 


102 


91. 


7 


44.7 


162 


145.6 


71.0 


222 


199.6 


97.3 


282 


253.5 


128.6 


43 


38.6 


18.8 


103 


92. 


6 


45.2 


163 


146.5 


71.5 


228 


200.4 


97.8 


283 


264.4 


124.1 


44 


39.5 


19.3 


104 


93. 


6 


45.6 


164 


147.4 


71.9 


224 


201.8 


98.2 


284 


255.3 


124.5 


45 


40.4 


19.7 


105 


94. 


.4 


46.0 


105 


148.3 


72.3 


225 


202.2 


96.6 


285 


256.2 


124.9 


46 


41.3 


20.2 


106 


93. 


.3 


46.5 


166 


149.2 


72.8 


226 


203.1 


99.1 


286 


267.1 


126.4 


47 


42.2 


20.6 


107 


96. 


,2 


46.0 


167 


150.1 


73.2 


227 


204.0 


99.6 


287 


268.0 


125.8 


48 


43.1 


21.0 


108 


97. 


,1 


47.3 


168 


151.0 


73.6 


228 


204.9 


99.9 


288 


258.9 


126.8 


49 


44.0 


21.5 


109 


98. 


.0 


47.8 


469 


151.9 


74.1 


229 


206.8 


100.4 


289 


269.8 


126.7 


60 
61 


44.9 


21.9 


110 
111 


98 


.9 


48.2 


170 
171 


162.8 
153.7 


74.5 


230 
231 


206.7 


100.8 


290 
291 


260.7 


127.1 


45.8 


22.4 


99 


.8 


48.7 


75.0 


207.6 


101. & 


261.6 


127.6 


62 


46.7 


22.8 


112 


100 


.7 


49.1 


172 


154.6 


76.4 


232 


208.5 


101.7 


292 


262.4 


128.0 


63 


47.6 


23.2 


113 


101 


.6 


49.5 


173 


155.5 


75.8 


233 


209.4 


102.1 


293 


263.3 


128.4 


64 


48.5 


23.7 


114 


102 


.5 


60.0 


174 


156.4 


76.8 


234 


210.8 


102.6 


294 


264.2 


128.9 


65 


49.4 


24.1 


115 


108 


.4 


50.4: 


175 


157.3 


76.7 


235 


211.2 


108.0 


295 


266.1 


129.8 


66 


50.3 


24.5 


116 


104 


.3 


50.9, 


176 


158.2 


77.2 


236 


212.1 


108.5 


296 


266.0 


129.8 


67 


51.2 


25.0 


117 


105 


.2 


51.3 


177 


159.1 


77.6 


237 


213.0 


103.9 


297 


266.9 


180.2 


68 


52.1 


26.4 


118 


106 


.1 


61.7 


178 


160.0 


78.0 


238 


213.9 


104.8 


298 


267.8 


180.6 


69 


53.0 


25.9 


119 


107 


.0 


52.2 


179 


160.9 


78.5 


239 


214.8 


104.8 


299 


268.7 


181.1 


60 


53.9 


26.3 


120 


107 


.9 


52.61 


180 
Dist 


161.8 


78.9 


240 


216.7 


105.2 


800 


269.6 


131.6 


Di8t 


Dep. 


Lat. 


DiBt 


Dep. 


Lat. 


Dep. 


Lat. 


Dist 


Dep. 


Lat. 


Dist 


IDep. Lat. 



For 64 Degrees, 



TABTiK II. 43 

Difference of Latitude and Departure for 27 Degrees. 


Dist 

1 
2 
3 
4 
5 
6 
7 
8 

10 


Lst. 


Uep. 


Dist 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

81 

82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

111 
112 
113 
114 
115 
116 
117 
118 
119 
120 

D'lBii 


Ut. 


Dep. 


Dist 

121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

141 
142 
143 
144 
145 
146 
147 
148 
140 
150 

151 
152 
153 
154 
155 
156 
157 
158 
159 
160 

161 
162 
163 
164 
165 
166 
167 
168 
169 
170 

171 
172 
173 
174 
175 
176 
177 
178 
179 
180 

Dist 


Lat. 


Dep. 


Dist 

Tbi 

182 
183 
184 
185 
186 
187 
188 
189 
190 


Lat. 


Dep. 


Dist 

241 
242 
243 
244 
245 
246 
247 
248 
249 
250 

251 
252 
253 
254 
265 
256 
257 
258 
259 
260 

261 
262 

263 
264 
265 
266 
267 
268 
269 
270 

271 
272 
273 
274 
275 
276 
277 
278 
279 
280 

281 
282 
283 
284 
285 
286 
287 
288 
289 
290 

291 
292 
293 
294 
295 
296 
297 
298 
299 
300 

Dist 


Lat. 


Dep. 1 


00.9 
01.8 
02.7 
03.6 
04.5 
05«3 
06.2 
07.1 
08.0 
08.9 


00.5 
00.9 
01.4 
01.8 
02.3 
02.7 
03.2 
03.6 
04.1 
04.6 


54. 

55, 

56, 

57, 

57. 

58, 

59 

60, 

61, 

62, 


.4 
.2 
,1 
,0 
.9 
.8 
.7 
,6 
.5 
.4 


27.7 
28.1 
28.6 
29.1 
29.5 
30.0 
3U.4 
30.9 
31.3 
31.8 


107.8 
108.7 
109.6 
110.5 
111.4 
112.3 
113.2 
114.0 
114.9 
115.8 


54.9 
55.4 
55.8 
56.3 
56.7 
57.2 
57.7 
58.1 
58.6 
59.0 


161.3 
162.2 
163.1 
163-9 
164.8 
165.7 
166.6 
167.5 
168.4 
169.3 


82.2 
82.6 
83.1 
83.5 
84.0 
84.4 
84.9 
85.4 
85.8 
86.3 


214.7109.4 
215.6109.9 
216.5 110.3 
217.4110.8 
218.3,111.2 
219.2111.7 
220.11112.1 
22I.O1II2.6 
221.9113.0 
222.8!ll3.6 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


09.8 
10.7 
11.6 
12.5 
13.4 
14.3 
15.1 
16.0 
16.9 
17.8 


05.0 
05.4 
05.9 
06.4 
06.8 
07.3 
07.7 
08.2 
08.6 
09.1 


63. 
64. 
66. 
65. 
66. 
67. 
68. 
69. 
70, 
71, 


.3 
,2 
,0 
,9 
8 
.7 
6 
5 
4 
.3 


32.2 
32.7 
33.1 
33.6 
34.0 
34.5 
35.0 
35.4 
35.9 
36.3 


116.7 
117.6 
118.5 
119.4 
120.3 
121.2 
122.1 
123.0 
123.8 
124.7 


59.5 
59.9 
60.4 
60.8 
61.3 
61.7 
62.2 
62.7 
63.1 
63.6 


191 
192 
193 
194 
195 
196 
197 
198 
199 
200 

201 
202 
203 
204 
205 
206 
207 
208 
209 
210 

211 
212 
213 
214 
215 
216 
217 
218 
219 
220 

221 
222 
223 
224 

225 
226 
227 

228 
220 
230 

231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

Dist 


170.2 
171.1 
172.0 
172.9 
173.7 
174.6 
175.5 
176.4 
177.3 
178.2 


86.7 
87.2 
87.6 
88.1 
88.5 
89.0 
80.4 
80.9 
90.3 
90.8 


223.6 
224.5 
286.4 
226.3 
227.2 
228.1 
229.0 
229.0 
230.8 
231.7 


114.0 
114.4 
114.9 
115.3 
116.8 
116.2 
116.7 
117.1 
117.6 
118.0 


21 
22 
23 
24 
25 
26 
27 
28 
29 
SO 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 

45 
46 
47 
48 
49 
50 


18.7 
19.6 
20.5 
21.4 
22.3 
23.2 
24.1 
24.9 
25.8 
26.7 


09.5 
10.0 
10.4 
10.9 
11.3 
11.8 
12.3 
12.7 
13.2 
13.6 


72. 
73. 
74. 
74. 
75. 
76, 
77, 
78. 
79. 
80, 


2 

1 

.0 

.8 

,7 

6 

5 

4 

3 

2 


36.8 

37.2 

37.7 

38.1 

38.6 

39.0 

39.5 

40.0 

40. 4: 

40.9 


125.6 
126.5 
127.4 
128.3 
129.2 
130.1 
131.0 
131.9 
132.8 
133.7 


64.0 
64.5 
64.9 
65.4 
65.8 
66.3 
66.7 
67.2 
67.6 
68.1 


179.1 
180.0 
180.9 
181.8 
182.7 
183.5 
184.4 
185.3 
18G.2 
187.1 


91.3 
91.7 
92.2 
92.6 
93.1 
93.5 
94.0 
94.4 
94.9 
95.3 


232.6 
233.4 
234.3 
235.2 
236.1 
237.0 
237.0 
238.8 
239.7 
240.6 


118.6 
118.0 
119.4 
119.9 
120.3 
120.8 
121.2 
121.7 
122.1 
122.6 


27.6 
28.5 
29.4 
30.3 
31.2 
32.1 
33.0 
33.9 
34.7 
35.6 


14.1 
14.5 
15.0 
15.4 
15.9 
16.3 
16.8 
17.3 
17.7 
18.2 


81. 

82. 

82 

83 

84 

85 

86 

87 

88 

89 


.1 
,0 
.9 
.8 
.6 
.5 
.4 
.3 
.2 
.1 


41.3 

41.8 

42.2 

42.7 

43.1 

43.6 

44.0 

44.5! 

44.9 

45.4 


134.5 
135.4 
136.3 
137.2 
138.1 
139.0 
139.9 
140.8 
141.7 
142.6 


68.6 
69.0 
69.5 
69.9 
70.4 
70.8 
71.3 
71.7 
72.2 
72.6 


188.0 
188.9 
189.8 
190.7 
191.6 
192.5 
193.3 
194.2 
195.1 
196.0 


95.8 
96.2 
96.7 
97.2 
97.6 
98.1 
98.5 
99.0 
99.4 
99.9 


241.5 
242.4 
243.2 
244.1 
245.0 
245.9 
246.8 
247.7 
248.6 
249.5 


123.0 
123.5 
123.9 
124.4 
124.8 
125.3 
125.8 
126.2 
126.7 
127.1 


36.5 
37.4 
38.3 
39.2 
40.1 
41.0 
41.9 
42.8 
43.7 
44.6 


18.6 
19.1 
19.5 
20.0 
20.4 
20.9 
21.3 
21.8 
22.2 
22.7 


00 
90 
91 
92 
93 
94 
95 
06 
97 
08 


.0 
.9 
.8 
.7 
.6 
.4 
.3 
.2 
.1 
.0 


45.9 
46.3 
46.8 
47.2 
47.7 
48.1 
48.6 
49.0 
49.5 
49.9 


143.5 
144.3 
145.2 
146.1 
147.0 
147.9 
148.8 
149.7 
150.6 
151.5 


73.1 
73.5 
74.0 
74.5 
74.9 
75.4 
75.8 
76.3 
76.7 
77.2 


196.9 
197.8 
198.7 
199.6 
200.5 
201.4 
202.3 
203.1 
204.0 
204.9 


100.3 
100.8 
101.2 
101.7 
102.1 
102.6 
103.1 
103.5 
104.0 
104.4 


250.4 
251.3 
252.2 
253.0 
253.9 
254.8 
256.7 
256.6 
257.6 
258.4 


127.6 
128.0 
128.5 
128.0 
129.4 
129.8 
130.3 
130.7 
131.2 
131.7 


51 
52 
53 
54 
55 
56 
•57 
68 
69 
60 


45.4 
46.3 
47.2 
48.1 
49.0 
49.9 
60.8 
61.7 
52.6 
53.6 


23.2 
23.6 
24.1 
24.6 
25.0 
25.4 
25.9 
26.3 
26.8 
27.2 


98 
99 
100 
101 
102 
103. 
104. 
105 
106. 
106 


.9 
.8 
.7 
.6 
.5 
.4 
.2 
.1 
.0 
.9 


50.4 
50.8 
51.3 
51.8 
52.2 
52.7 
53.1 
53.6 
54.0 
54.5 


152.4 
153.3 
154.1 
155.0 
155.9 
156.8 
157.7 
158.6 
159.5 
160.4 

Dep. 


77.6 
78.1 
78.5 
79.0 
79.4 
79.9 
80.4 
80.8 
81.3 
81.7 


205.8 
206.7 
207. G 
208.5 
209.4 
210.3 
211.2 
212.1 
213.0 
213.8 


104.9 

105.3 

105. 8j 

106.2 

106.7 

107.1 

107.6 

108.0 

108.5 

109.0 


259.3 
260.2 
261.1 
262.0 
262.8 
263.7 
264.6 
265.5 
266.4 
267.3 


1S2.1 
132.6 
133.0 
133.5 
133.9 
134.4 
134.8 
135.3 
135.7 
136.2 


Dist 


Dep. 


Lat 


Dep 


Lat. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


For 63 Degrees. 1 



TABLE II. 

Difference of Latitude and Departure for 28 Degrees. 



TABLE IL 


"^^ 


45 


Difference of Latitude and Departure for 29 Degrees. 


Diflt 

1 


Lat. 


iDep. 


Diit 


Lat. 


Dep. 


Dist 
121 


Lat. 


Dep. 


Dist 
181 


Lat. 


Dep. 


Dist 
241 


Lat. 


Dep. 


00.9 


00.5 


61 


53.4 


29.6 


105.8 


58.7 


158.3 


87.8 


210.8 


116.8 


2 


01.7 


01.0 


63 


54.8 


30.1 


122 


106.7 


59.1 


182 


159. 


2 


88.8 


242 


211-7 


117.3 


s 


02.6 


01.5 


63 


55.1 


30.5 


123 


107.6 


59.6 


183 


160, 


1 


88.7 


243 


212.6 


117.8 


4 


03.5 


01.9 


64 


56.0 


31.0 


124 


108.5 


60.1 


184 


160. 


9 


89.^ 


244 


213*4 


118.3 


5 


04.4 


08.4 


65 


56.9 


31.5 


125 


109.3 


60.6 


185 


161. 


8 


89.7 


246 


214.3 


118.8 


6 


05. )t 


02.9 


66 


57.7 


32.0 


126 


110.2 


61.1 


186 


162. 


7 


90.2 


246 


215.2 


119.3 


7 


06.1 


03.4 


67 


58.6 


32.5 


127 


111.1 


61.6 


187 


163. 


6 


90.7 


247 


216.0 


119.7 


8 


07.0 


03.9 


68 


69.6 


33.0 


128 


112.0 


62.1 


188 


164. 


4 


91.1 


248 


216.9 


180.8 


9 


07.9 


04.4 


69 


60.3 


33.5 


129 


112.8 


62.5 


189 


165. 


3 


91.6 


249 


217.8 


120.7 


10 


08.7 


04.8 


70 
71 


61.8 
62.1 


33.9 


130 
131 


113.7 


63.0 
63.5 


190 
191 


166. 


8 


98.1 


250 
251 


218.7 


121.2 


11 


09.6 


05.3 


34.4 


114.6 


167. 


1 


98.6 


219.5 


121.7 


12 


10.5 


05.8 


72 


63.0 


34.9 


132 


115.4 


64.0 


192 


167. 


9 


93.1 


252 


220.4 


128.8 


IS 


11.4 


06.3 


73 


63.8 


36.4 


133 


116.3 


64.5 


193 


168. 


8 


93.6 


253 


221.3 


182.7 


14 


12.2 


06.8 


74 


64.7 


85.9 


134 


117.2 


65.0 


194 


169. 


.7 


94.1 


254 


222.2 


123.1 


16 


13.1 


07.3 


75 


65.6 


36.4 


135 


118.1 


65.4 


195 


170. 


6 


94.5 


256 


223.0 


123.6 


16 


14.0 


07.8 


76 


.66.5 


36.8 


136 


118.9 


65.9 


196 


171. 


4 


96.0 


256 


283.9 


124.1 


17 


14.9 


08.2 


77 


67.3 


87.3 


137 


119.8 


66.4 


197 


172. 


3 


95.5 


257 


224.8 


124.6 


18 


15.7 


08.7 


78 


68.8 


37.8 


138 


120.7 


66.9 


198 


173. 


2 


96.0 


258 


285.7 


126.1 


19 


16.6 


09.2 


79 


69.1 


38.8 


139 


121.6 


67.4 


199 


174. 





96.5 


259 


886.5 


125.6 


80 
81 


17.5 


09.7 


80 
81 


70.0 


38.8 


140 
141 


122.4 


67.9 


200 


174. 


9 


97.0 


260 
261 


887.4 


126.1 


18.4 


10.2 


70.8 


39.3, 


123.3 


68.4 


801 


175. 


,8 


97.4 


888.3 


126.5 


22 


19.2 


10.7 


88 


71.7 


89.8 


142 


124.2 


68.8 


202 


176. 


.7 


97.9 


262 


889.8 


127.0 


23 


20.1 


11.2 


83 


78.6 


40.2 


143 


125.1 


69.3 


803 


177. 


.5 


98.4 


868 


830.0 


127.5 


24 


21.0 


11.6 


84 


73.5 


40.7 


144 


125.9 


69.8 


204 


178, 


4 


98.9 


864 


830.9 


128.0 


25 


21.9 


12.1 


86 


74.3 


41.2 


145 


126.8 


70.3 


205 


179. 


8 


99.4 


865 


231.8 


128.5 


26 


22.7 


12.6 


86 


75.8 


41.7 


146 


127.7 


70.8 


206 


180. 


.8 


99.9 


866 


232.6 


129.0 


27 


23.6 


13.1 


87 


76.1 


42.2 


147 


128.6 


71.3 


807 


181. 


.0 


100.4 


867 


233.5 


129.4 


28 


24.5 


13.6 


88 


77.0 


42.7 


148 


129.4 


71.8 


208 


181. 


.9 


100.8 


868 


234.4 


129.9 


29 


25.4 


14.1 


89 


77.8 


43.1 


149 


130.3 


72.2 


209 


182. 


.8 


101.3 


869 


235.3 


130.4 


30 
31 


26.2 


14.5 


90 


78.7 


43.6 


150 
151 


131.2 


72.7 


210 
211 


183. 


.7 


101.8 


270 
271 


236.1 


130.9 


27.1 


15.0 


91 


79.6 


44.1 


132.1 


73.2 


184. 


.5 


102.3 


237.0 


131.4 


32 


28.0 


15.5 


98 


80.5 


44.6 


152 


132.0 


73.7 


212 


185 


.4 


102.8 


272 


237.9 


131.9 


S3 


28.9 


16.0 


98 


81.3 


45.1 


153 


133.8 


74.2 


213186 


.3 


103.3 


273 


238.8 


132.4 


S4 


80.7 


16.5 


94 


88.2 


45.6 


164 


134.7 


74.7 


214187. 


.8 


103.7 


274 


239.6 


132.8 


35 


30.6 


17.0 


95 


83.1 


46.1 


155 


135.6 


75.1 


215188 


.0 


104.2 


276 


240.5 


133.3 


S6 


31.5 


17.5 


96 


84.0 


46.5 


156 


136.4 


75,6 


216|l88. 


.9 


104.7 


276 


241.4 


133.8 


37 


32.4 


17.9 


97 


84.8 


47.0, 


157 


137.3 


76.1 


217 


189 


.8 


105.2 


277 


242.8 


134.3 


38 


39.2 


18.4 


98 


85.7 


47.5 


158 


138.2 


76.6 


218 


190 


.7 


106.7 


278 


243.1 


134.8 


39 


34.1 


18.9 


99 


86.6 


48.0 


159 


189.1 


77.1 


819 


191 


.6 


106.2 


279 


244.0 


135.3 


40 
41 


35.0 


19.4 


100 


87.5 


48.5 


160 
161 


139.9 


77.6 


880 
221 


192 


.4 


106.7 


280 
281 


244.9 
245.8 


135.7 


3$. 9 


19.9 


101 


88.3 


49.0 


140.8 


78.1 


193 


.3 


107.1 


136.2 


42 


36.7 


20.4 


108 


89.2 


49.5 


162 


141.7 


78.6 


222 


194 


.8 


107.6 


282 


246.6 


136.7 


43 


37.6 


20.8 


103 


90.1 


49.9 


163 


142.6 


79.0 


223 


195. 


.0 


108.1 


283 


247.5 


137.2 


44 


38.5 


21.3 


104 


91.0 


50.4 


164 


143.4 


79.5 


284 


195. 


.9 


108.6 


284 


248.4 


137.7 


45 


39.4 


21.8 


106 


91.8 


50.9 


165 


144.3 


80.0 


225 


196 


.8 


109.1 


285 


249.3 


138.2 


46 


40.2 


22.3 


106 


92.7 


51.4 


166 


145.2 


80.5 


226 


197. 


.7 


109.6 


286 


250.1 


138.7 


47 


41.1 


22.8 


107 


93.6 


51.9 


167 


146.1 


81.0 


227 


198. 


.5 


110.1 


287 


251.0 


139.1 


48 


42.0 


23.3 


108 


94.5 


52.4 


168 


146.9 


81.4 


228 


199. 


.4 


110.6 


288 


261.^ 


139.6 


49 


42.9 


23.8 


109 


95.3 


52.8 


109 


147.8 


81.9 


229 


200. 


.3 


111.0 


289 


252.8 


140.1 


50 

61 


43.7 


24.2 


110 
HI 


96.2 


53.3 


170 


148.7 


82.4 


230 


201. 


.8 


111.6 
112.0 


290 
291 


253.6 
254.5 


140.6 


44.6 


24.7 


97.1 


53.8 


m 


149.6 


82.9 


231 


'202. 


.0 


141.1 


62 


45.5 


25.2 


118 


98.0 


54.3 


172 


150.4 


83.4 


232*202, 


9 


112.5 


292 


255.4 


141.6 


63 


46.4 


25.7 


113 


98.8 


54.8 


173 


151.3 


83.9 


233*203. 


,8 


113.0 


293 


256.3 


142.0 


54 


47..2 


26.2 


114 


99.7 


55.3 


174 


152.2 


84.4 


234 204. 


,7 


113.4 


294 


257.1 


142.5 


55 


48.1 


26.7 


115 


100.6 


55.8 


175 


153.1 


84.8 


235|205. 


.6 


113.9 


295 


258.0 


143.0 


56 


49.0 


27.1 


116 


101.5 


56.2 


176 


153.9 


85.3 


236206. 


.4 


114.4 


296 


258.9 


143.6 


67 


49.9 


27.6 


117 


102.3 


56.7 


177 


154.8 


85.8 


287 


207. 


.3114.9 


297 


259.8 


144.0 


68 


50.7 


28.1 


118 


103.2 


57.2 


1.78 


155.7 


86.3 


238 


208. 


.2115.4 


298 


260.6 


144.5 


69 


61.6 


88.6 


119 


104.1 


57.7 


179 


156.6 


86.8 


239^09. 
240209. 


.0,115.9 


299 


261.5 


145.0 


60 
Dist 


52.5 


89.1 


180 


105.0 


68.2 


180 


167.4 


87.3 


.9116.4 


300 
Dist 


262.4 


145.4 


Dep. 


Ut. 


Dist 


Dep. 


Lat. 


Disd 


Dep. 


Lat. 


Dist Dep. 1 Lat. | 


Dep. 


Lat. 


For 61 Degrees. 
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TABLE I[. 1 


Difference ot Latitude and Departure for 30 Degrees. 1 


Diet 

1 


Lat. 


Dep. 


Diet 
61 


Lat. 


Dep* 


DiBt 
121 


Lat. 


Dep. 


Dist 
181 


Lat 


Dep. 


Dist 
241 


Lat. 


Dep.* 


00.9 


00 .5 


52.8 


30.5 


104.8 


60.5 


156.8i ^-6 


208.7 


120.6 


a 


01.7 


01.0 


62 


53.7 


31.0 


122 


105.7 


61 


182 


157.6 


91.0 


242 


209.6 


121 .0 


3 


02.6 


01.5 


63 


54.6 


31.5 


123 


106.5 


61.5 


183 


158.5 


91.5 


243 


210.4 


121.6 


4 


03.5 


02.0 


64 


55.4 


32.0 


124 


107.4 


62.0 


184 


159.3 


92.0 


244 


211.3 


122.0 


5 


04.3 


02.5 


65 


56.3 


32.5 


125 


108.3 


62.6 


185 


160.2 


92.5 


245 


212.2 122.5 1 


6 


05.2 


03.0 


66 


57.2 


'33.0 


126 


109.1 


63.0 


186 


161.1 


93.0 


246 


213.0 


123.0 


7 


06.1 


63.5 


67 


58.0 


33.5 


127 


110.0 


63.5 


187 


161.9 


93.5 


247 


213.9 


123.6 


8 


06.9 


04.0 


68 


58.9 


34.0 


128 


110 9 


64.0 


188 


162 8* 94.0 


248 


214.8 


124.0 


9 


07.8 


04.5 


69 


59.8 


34 «5 


129 


111.7 


64.5 


189 


168.7 


94.5 


249 


216.6 


124.5 


10 
11 


08.7 


05.0 


70 
71 


60 6 


36.0 
35.5 


130 
131 


112.6 


65.0 


190 
191 


164.5 
16574 


95.0 


256 
251 


216.5 


125.0 


09.5 


05.5 


61.5 


113.4 


65.5 


95.5 


217 4125.5 


la 


10.4 


06.0 


72 


62.4 


36.0 


132 


114.3 


66.0 


192 


166.3 


96.0 


252 


'.M8.2!l26.0 


13 


11.3 


06.5 


73 


63.2 


36.5 


133 


115.2 


66.5 


193 


167.1 


96.5 


253 


219.1 126.5 


14 


12.1 


07.0 


74 


64.1 


37.0 


134 


116.0 


67.0 


194 


168.0 


97.0 


254 


220.0127.0 


15 


13.0 


07 5 


75 


65.0 


37.5 


135 


116.9 


67.5 


195 


168 9 


97.5 


255 


220.8 127.5 


16 


13.0 


06.0 


76 


65.8 


38.0 


136 


117.8 


68.0 


196 


169.7 


98.0 


256 


221.7 


128.0 1 


17 


14.7 


08.5 


77 


66.7 


38.5 


137 


118 C 


68.5 


197 


170 6 


98.5 


257 


222.0 


128.5 1 


18 


15.6 


09.0 


78 


67.5 


39.0 


138 


119.5 


69.0 


198 


171.5 


99.0 


258 


228.4 


129.0 1 


19 


16.5 


09.5 


79 


68.4 


39.5 


139 


120.4 


69.5 


199 


172.3 


99.5 


259 


224.3129.5 


ao 

21 


17.3 


10.0 


80 
81 


69.3 


40.0 


140 
141 


121.2 


70.0 


200 
201 


173.2 


100.0 


260 
261 


225.2;i30.0 


18.2 


10.5 


70.1 


40.5 


122.1 


70.5 


174.1 


100.5 


226.0130.5 


22 


19.1 


11.0 


^ 


71.0 


41.0 


142 


123.0 


71.0 


202 


174.9;101.0 


262 


226 9131.0 


23 


19.9 


11.5 


83 


71 9 


41.5 


143 


123.8 


71.5 


203 


175.8101.5 


203 


227.8131.5 


24 


20.8 


12.0 


84 


72.7 


42.0 


144 


124.7 


72.0 


204 


176.7 


102.0 


264 


228.6132.0 


25 


21.7 


12.5 


85 


73.6 


42.5 


145 


125.6 


72.5 


205 


177.5 


102.5 


265 


229.5 


132.5 1 


26 


aa.5 


13.0 


86 


74.5 


43.0 


146 


126.4 


73.0 


206 


178.4 


103.0 


266 


230.4 133.01 


27 


23.4 


13.5 


87 


75.3 


43.5 


147 


127.3 


73.5 


207 


179.3 


103.5 


267 


2S1.2!l33.5| 


28 


34.2 


14.0 


88 


76.2 


44.0 


148 


128 2 


.74.0 


208 


180.1 


104 


268 


232.1 134.0 1 


29 


25.1 


14.5 


89 


77.1 


44.5 


149 


129.0 


74.5 


209 


181.0 


104.5 


269 


233.0 


134.5 


30 
31 


26.0 


15.0 


90 
91 


77.9 


45.0 


150 
151 


129.9 


75.0 


210 
211 


181.9 


105.0 


270 
271 


233 8 


135.0 


26.8 


15.5 


78.8 


45.5 


130.8 


75 5 


182.7 


105.5 


234.7 


136.5 


32 


27.7 


16.0 


92 


79.7 


46.0 


152 


131.0 


76.0 


212 


183.6 


106.0 


272 


235.6 


130.0 


S3 


28.6 


16.5 


93 


80.5 


46.5 


153 


132.5 


76.6 


213 


184.5 


106.5 


273 


236.4 


136.6 


34 


29.4 


17.0 


94 


81.4 


47.0 


154 


133.4 


77.0 


214 


185.3 


107.0 


274 


237.3 


137.0 


35 


30.3 


17.5 


95 


82.3 


47.5 


155 


134.2 


77.5 


215 


186.2 


107.5 


275 


238.2 


137.6 


36 


31.2 


18.0 


96 


83.1 


48.0 


156 


135.1 


78.0 


216 


187.1 


108.0 


276 


239.0 


138.0 


37 


32.0 


18.5 


97 


84.0 


48.5 


157 


136.0 


78.5 


217 


187.9 


108.5 


277 


239.9 


138.5 


38 


32 9 


19.0 


98 


84.9 


49.0 


158 


136 8 


79.0 


218 


188.8 


lOO.O 


278 


240.8 


139.0 


39 


33.8 


19.5 


99 


85.7 


49.5 


159 


137.7 


79.5 


219 


189.7 


109.5 


279 


241.6 


139.5 


40 
41 


34 6 


20.0 


100 
101 


86.6 


50.0 


160 
161 


138.6 


80.0 


220 
221 


199.5 


110.0 


280 
281 


243 6 
243.4 


140.0 


35.5 


20.5 


87.5 


50.6 


139.4 


80.5 


191.4 


110.6 


140.5 


42 


36.4 


21.0 


102 


88.3 


51.0 


>6a 


140.3 


81.0 


222 


192.3 


111.0 


282 


244.2 


141.0 


43 


37.2 


21.5 


103 


89.2 


51.5 


163 


141.2 


81.5 


223 


193.1 


111.5 


283 


246.1 


141.6 


44 


38.1 


22.0 


104 


90.1 


52.0 


164 


142.0 


82.0 


224 


194.0 


112.0 


284 


246.0 


142.0 


45 


39.0 


22.6 


105 


90.9 


52.6 


165 


142.9 


82.5 


225 


194.9 


112.5 


285 


246.8 


142.6 


46 


39.8 


23.0 


106 


91.8 


53.0 


166 


143.8 


83.0 


226 


195.7 


113.0 


286 


247.7 


143.0 


47 


40.7 


23.5 


107 


92.7 


53.6 


167 


144.6 


83.5 


227 


196.6 


113.5 


287 


248.5 


143.6 


48 


41.6 


24.0 


108 


93.5 


54.0 


168 


145.5 


84.0 


228 


197.6 


114.0 


288 


249.4 


144.0 


49 


42.4 


24.5 


log 


94.4 


54.5 


169 


146.4 


84 6 


229 


198.3 


114.5 


289 


260.3 


144.6 


60 
51 


43.3 


25.0 


110 
111 


95.3 


56.0 


170 
171 


147.2 


85.0 


230 
231 


199.2 


115.0 


290 
291 


251.1 


145.0 


44.2 


25.5 


96.1 


55.5 


148.1 


85.5 


200.1 


116.6 


252.0 


145.5 


52 


45.0 


26.0 


112 


97.0 


56.0 


172 


149.0 


86.0 


232 


200.9 


116.0 


292 


252.9 


146.0 


53 


45.9 


26.5 


113 


97.9 


56.5 


173 


140.8 


86.6 


233 


201.8 


116.5 


293 


253.7 


146.5 


54 


46.8 


27.0 


114 


98.7 


57.0 


174 


150.7 


87.0 


234 


202.6 


117.0 


294 


254.6 


147.0 


55 


47.6 


27.5 


115 


99.6 


57.5 


175 


151.6 


87.6 


235 


203.6 


117.6 


295 


255.6 


147.6 


56 


48«5 


28.0 


116 


100.5 


58.0 


176 


152.4 


88.0 


236 


204.4 


118.0 


296 


256.3 


148.0 


57 


49,4 


28.5 


117 


101.3 


58.5 


177 


153.3 


88.5 


237 


^05.2 


118.6 


297 


257.2 


148.5 


58 


50.2 


29.0 


118 


102 .a 


59.0 


178 


154.2 


89.0 


238 


206.1 


119.0 


298 


258.1 


149.0 


59 


51.1 


29.5 


119 


103.1 


59.5 


179 


155.0 


89.6 


239 


207.0 


119.6 


299 


268.9 


149.5 


60 
Dist 


52.0 


30.0 


120 
Ditt 


103.9 


69.0 
Ut. 


180 
Dist 


155.9 


90.0 


240 
Dist 


207.8 


120.0 


300 


259.8 


150.0 


Dep. 


Lat. 


Bepb 


Dep. 


Lat. 


Dep. 


Lat. 


Dist 


Dep. 


Lat. 


• 








For 60 Degrees. 1 



TABLE IL 47 


Difference of Latitude and Departure for 31 Degrees. 


Diet 


Lat. 


Dep. 


Dist 
61 


Lat. 


Dep. 


Diat 


Lat. 


Dep. , 


Diat 
181 


Lat. 
165.1 


Dep. 


Diat 
241 


Lat. 


Dep. 


1 


00.9 


00.5 


52.3 


31.4 


121 


103.7 


62.3 


98.2 


206.6 


124.1 


2 


01.7 


01.0 


62 


53.1 


31.9 


122 


104.6 


62.8 


182 


166.0 


93.7 


242 


207.4 


124.6 


3 


02.0 


01.5 


63 


54.0 


32.4 


123 


105.4 


68.3 


183 


166.9 


94.3 


243 


208.3 


125.2 


4 


03.4 


.02.1 


64 


64.9 


33.0 


124 


106.3 


63.9 


184 


167.7 


94.8 


244 


200.1 


125.7 


5 


04.3 


02.6 


65 


55.7 


83.5 


125 


107.1 


61.4 


185 


169.6 


95.3 


246 


210.0 


126.2 


6 


05.1 


03.1 


66 


56.6 


34.0 


126 


108.0 


64.9 


186 


159.4 


96.8 


246 


210.0 


126.7 


7 


06.0 


03.6 


67 


67.4 


34.6 


127 


108.9 


65.4 


187 


160.3 


96.3 


247 


211.7 


127.2 


8 


06.9 


04.1 


68 


58.8 


35.0 


128 


109.7 


65.9 


188 


161.1 


96.8 


248 


212.6 


127.7 


9 


07.7 


04.6 


69 


59.1 


35.5 


129 


110.6 


66.4 


189 


162.0 


97.3 


249 


213.4 


128.2 


10 
11 


08.6 


06.2 


70 
71 


60.0 


36.1 


130 


111.4 


67.0 
67.5 


190 
191 


162.0 


97.9 


250 
251 


214.3 


128.8 


09.4 


05.7 


60.9 


36.6 


131 


112.3 


163.7 


98.4 


215.1 


120.3 


12 


10.3 


06.2 


72 


61.7 


37.1 


132 


113.1 


68.0 


192 


164.6 


98.9 


252 216.0 


129.8 


13 


11.1 


06.7 


73 


62.6 


37.6 


133 


114.0 


68.5 


193 


165.4 


99.4 


253 216.0 


180.8 


14 


12.0 


07.2 


74 


63.4 


38.1 


134 


114.9 


69.0 


194 


166.8 


09.9 


254 


217.7 


180.8 


15 


12.9 


07.7 


75 


64.8 


38.6 


135 


115.7 


69. 5| 


195 


167.1 


100.4 


266 


218.6 


181.3 


16 


13.7 


08.2 


76 


66.1 


39.1 


136 


116.6 


70.0, 


196 


168.0 


100.9 


266 


210.4 


181.8 


17 


14.6 


08.8 


77 


66.0 


39.7 


137 


117.4 


70.6 


197 


168.9 


101.5 


257 


220.3 


182.4 


18 


15.4 


09.3 


78 


66.9 


40.2 


138 


118.8 


71.1 


198 


169.7 


102.0 


268 


221.1132.0 


19 


16.3 


09.8 


79 


67.7 


40.7 


130 


119.1 


71.6 


199 


170.6 


102.6 


260 


222.0 


188.4 


20 
21 


17.1 


10.3 


80 
81 


68.6 


41.2 


140 
141 


120.0 


72.1 


200 
201 


171.4 


108.0 


260 
261 


222.9 


138.0 


18.0 


10.8 


69.4 


41.7 


120.0 


72.6 


172.8 


108.6 


228.7 


184.4 


22 


18.9 


11.3 


82 


70.3 


42.2 


142 


121.7 


78.1 


202 


178.1 


104.0 


262 


224.6 


134.0 


23 


19.7 


11.8 


88 


71.1 


42.7 


143 


122.6 


78.7 


203 


174.0 


104.6 


263 


225.4 


136.6 


24 


20.6 


12.4 


84 


72.0 


43.3 


144 


128.4 


74.2 


204 


174.9 


105.1 


264 


226.3 


136.0 


25 


21.4 


12.9 


a^ 


72.9 


43.8 


145 


124.3 


74.7 


205 


175.7 


106.6 


265 


227.1 


186.6 


26 


22.3 


13.4 


86 


73.7 


44.3 


146 


125.1 


75.2 


206 


176.6 


106.1 


266 


228.0 


187.0 


27 


23.1 


13.9 


87 


74.6 


44.8 


147 


126.0 


75.7 


207 


177.4 


106.6 


267 


228.0 


13T.6 


28 


24.0 


14.4 


88 


75.4 


45.3 


148 


126.9 


76.2 


208 


178.3 


107.1 


268 


229.7 


188.0 


29 


24.0 


14.9 


89 


76.3 


45.8 


149 


127.7 


76.7 


209 


179.1 


107.6 


260 


230.6 


188.6 


30 


25.7 


15.5 


90 


77.1 


46.4 


150 


128.6 


77.3 


210 
211 


180.0 


108.2 


270 
271 


231.4 


180.1 


31 


26.6 


16.0 


91 


78.0 


46.9 


151 


129.4 


77.8 


180.9 


108.7 


232.8 


130.6 


32 


27.4 


16.6 


92 


78.9 


47.4 


152 


130.8 


78.3 


212 


181.7 


100.2 


272 


233.1 


140.1 


33 


28.3 


17.0 


93 


79.7 


47.9 


153 


131.1 


78.8 


213 


182.6 


109.7 


273 


234.0 


140.6 


34 


29.1 


17.6 


94 


80.6 


48.4 


154 


132.0 


79.8 


214 


183.4 


110.2 


274 


234.9 


141.1 


35 


30.0 


18.0 


96 


81.4 


48.9 


155 


132.9 


79.8 


215 


184.8 


110.7 


276 


285.7 


141.6 


36 


30.9 


18.5 


96 


82.8 


49.4 


156 


138.7 


80.8 


216 


185.1 


111.2 


276 


286.6 


142.2 


37 


31.7 


10.1 


97 


83.1 


60.0 


157 


134.6 


80.0 


217 


186.0 


111.8 


277 


237.4 


142.7 


38 


32.6 


19.6 


98 


84.0 


60.6 


158 


186.4 


81.4 


218 


186.9 


112.3 


278 


238.3 


143.2 


30 


33.4 


20.1 


90 


84.9 


51.0 


160 


136.8 


81.9 


219 


187.7 


112.8 


270 


239.1 


148.7 


40 


34.3 


20.6 


100 
101 


85.7 


61.6 


160 


187.1 


82.4 


220 
221 


188.6 


113.3 


280 


240.0 


144.2 


41 


35.1 


21.1 


86.6 


52.0 


161 


138.0 


82.9 


189.4 


118.8 


281 


240.0 


144.7 


42 


36.0 


21.6 


102 


87.4 


62.6 


162 


138.9 


88.4 


222 


190.8 


114.3 


282 


241.7 


146.2 


43 


36.9 


22.1 


103 


86.3 


63.0 


168 


130.7 


84.0 


228 


191.1 


114.0 


283 


242.6 


145.8 


44 


37.7 


22.7 


104 


89.1 


53.6 


164 


140.6 


84.5 


224 


192.0 


116.4 


284 


2a.4 


146.3 


45 


38.6 


23.2 


105 


90.0 


64.1 


165 


141.4 


86.0 


225 


102.0 


116.9 


285 


244.3 


146.8 


46 


39.4 


23.7 


106 


00.9 


64.6 


166 


142.8 


86.5 


226 


198.7 


116.4 


286 


246.1 


147.8 


47 


40.3 


24.2 


107 


91.7 


56.1 


167 


143.1 


86.0 


227 


194.6 


116.9 


287 


246.0 


147.8 


48 


41.1 


24.7 


108 


92.6 


56.6 


168 


144.0 


86.5 


228 


105.4 


117.4 


288 


246.0 


148.8 


49 


42.0 


25.2 


109 


93.4 


66.1 


169 


144.0 


87.0 


229 


196.8 


117.9 


280 


247.7 


148.8 


60 


42.0 


25.8 


110 
HI 


04.3 


56.7 


170 
171 


146.7 


87.6 


230 
231 


197.1 


118.6 


200 
291 


248.6 


140.4 


51 


43.7 


26.3 


95.1 


67.2 


146.6 


88.1 


198.0 


119.0 


240.4 


140.0 


52 


44.6 


26.8 


112 


96.0 


57.7 


172 


147.4 


88.6 


232 


196.9 


110.({ 


292260.81 


160.4 


53 


45.4 


27.3 


113 


96.9 


58.2 


178 


148.3 


80.1 


233 


199.7 


120.0 


208 


251.2 


160.0 


.54 


46.3 


27.8 


114 


97.7 


68.7 


174 


140.1 


89.6 


234 


200.6 


120.5 


294 


252.0 


161.4 


55 


47.1 


28.8 


115 


08.6 


59.2 


175 


150.0 


90.1 


235 


201.4 


121.0 


296 


252.0 


161.0 


56 


48.0 


28.8 


116 


99.4 


59.7 


176 


150.9 


90.6 


236 


202.8 


121.5 


296 


253.7 


162.6 


57 


48.9 


29.4 


117 


100.3 


60.3 


177 


151.7 


91.2 


237 


203.1 


122.1 


297 


254.6 


153.0 


56 


49.7 


29.9 


118 


101.1 


60.8 


178 


152.6 


91.7 


238 


204.0 


122.6 


298 


255.4 


168.6 


59 


50.6 


30.4 


119 


102.0 


61.3 


179 


163.4 


92.2 


239 


204.9 


123.1 


299*256. 3 


164.0 


60 


51.4 


30.9 


120 


102.9 


61.8 


180 


164.8 


92.7 


240 


205.7 


123.6 


300257.1 


164.6 


iDist 


Dep. i Lat. 


Dist Dep. 


Lat. 


DUt Dep. 


Lat. 


DUt 


Dep. 


Lat. 


Dkt Dep, 


Lat. 



For 59 Degrees. 
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TABLE IL 1 




Difference of Latitude and Departore for 82 Degrees. 1 




Dist 


L«t. 


Dep. 


Diit 


L«t. 


Dep. 


Dist 
.121 


Lit 


Dep. 


Dist 
181 


Lat. 


Dep. 


Dist 
241 


Lat. 


Dep. 




1 


00.8 


00.5 


61 


51.7 


82.8 


102.6 


64.1 


153.5 


96.0 


204.4 


127.7 




2 


01.7 


01.1 


62 


52.6 


82.9 


122 


103.5 


64.7 


182 


164.3 


06.4 


242 


205.2 


128.2 




S 


02.5 


01.6 


68 


58.4 


88.4 


128 


104.8 


66.2 


188 


156.2 


97.0 


248 


806.1 


128.8 




4 


08.4 


02.1 


64 


54.8 


88.0 


124 


105.2 


65.7 


184 


166.0 


97.5 


244 


206.0 


129.3 




6 


04.2 


02.0 


65 


55.1 


84.4 


125 


106.0 


66.2 


186 


160.0 


98.0 


245 


207.8 


129.8 




6 


05.1 


08.2 


66 


56.0 


85.0 


126 


106.9 


66.8 


180 


167.7 


08.6 


246 


208.6 


130.4 




7 


05.9 


08.7 


67 


50.8 


85.5 


127 


107.7 


67.3 


187 


158.6 


99.1 


247 


200.5 


130.0 




8 


06.8 


04.2 


68 


57.7 


86.0 


128 


108.6 


67.8 


188 


160.4 


99.6 


248 


210.8 


131.4 




9 


07.0 


04.8 


69 


58.5 


80.6 


129 


109.4 


68.4 


180 


160.3 


100.2 


240 


211.2 


131.0 




10 
11 


08.5 


05.8 


70 
71 


59.4 


87.1 


180 
181 


110.2 


68.9 


190 


161.1 


100.7 


250 
251 


212.0 


132.5 




09.8 


06.8 


60.2 


87.6 


111.1 


69.4 


191 


162.0 


101.2 


212.9 


188.0 




12 


10.2 


06.4 


72 


61.1 


88.2 


182 


111.9 


69.9 


192 


162.8 


101.7 


262 


213.7 


188.6 




18 


U.O 


06.0 


78 


61.9 


88.7 


188 


112.8 


70.5 


193 


168.7 


102.3 


253 214.0 


184.1 




14 


11.0 


07.4 


74 


62.8 


89.2 


184 


118.0 


71.0 


194 


164.5 


102.6 


254 


215.4 


134.6 




15 


12.7 


07.9 


75 


68.6 


89.7 


185 


114.5 


71.6 


195 


166.4 


103.3 


255 216.3 


186.1 




10 


18.6 


08.5 


76 


64.5 


40.8 


186 


115.8 


72.1 


196 


166,2 


103.9 


256217.1 


185.7 




17 


14.4 


09.0 


77 


65.8 


40.8 


187 


116.2 


72.6 


197 


167.1 


104.4 


257 


217.9 


186.2 




18 


15.8 


09.5 


78 


66.1 


41.3 


188 


117.0 


78.1 


198 


167.0 


104.0 


258218.8 


186.7 




19 


16.1 


10.1 


79 


67.0 


41.9 


139 


117.0 


78.7 


199 


168.d 


105.6 


269219.6 


187.2 




20 


17.0 


10.6 


80 


67.8 


42.4 


140 


118.7 


74.2 


200 


160.6 


106.0 


260 


220.5 


187.8 




21 


17.8 


11.1 


81 


68.7 


42.9 


141 


119.6 


74.7 


201 


170.5 


106.6 


261 


221.8 


138.8 




22 


18.7 


11.7 


82 


69.5 


48.5 


142 


120.4 


75.2 


202 


171.8 


107.0 


262 


222.2 


188.8 




2S 


19.5 


12.2 


88 


70.4 


44.0 


143 


121.8 


76.8 


208 


172.2 


107.6 


263 


228.0 


180.4 




24 


20.4 


12.7 


84 


71.2 


44.6 


144 


122.1 


76.3 


204 


178-0 


108.1 


264 


223.0 


189.9 




25 


21.2 


18.2 


85 


72.1 


45.0 


145 


128.0 


76.8 


205 


178.8 


108.0 


265 


224.7 


140.4 




20 


22.0 


18.8 


86 


72.0 


45.6 


146 


128.8 


77.4 


206 


174.7 


109.2 


266 


225.6 


141.0 




27 


22.9 


14.8 


87 


78.8 


46.1 


147 


124.7 


77.9 


207 


175.5 


109.7 


267 


226.4 


141.6 




28 


28.7 


14.8 


88 


74.6 


46.6 


148 


125.5 


78.4 


208 


178.4 


110.2 


268 


227.8 


142.0 




29 


24.6 


15.4 


80 


75.5 


47.2 


149 


120.4 


79.0 


200 


177.2 


110.8 


269 


228.1 


142.5 




00 
SI 


25.4 


15.9 


90 
91 


76.8 


47.7 


150 
151 


127.2 


79.5 


210 
211 


178.1 


111.8 


270 
271 


229.0 


143.1 




26.8 


16.4 


77.2 


48.2 


128.1 


80.0 


178.0 


111.8 


229.8 


148.6 




82 


27.1 


17.0 


92 


78.0 


48.8 


152 


128.9 


80.5 


212 


170.8 


112.8 


272 


280.7 


144.1 




88 


28.0 


17.5 


08 


78.0 


40.8 


158 


129.8 


81.1 


218 


180.6 


112.0 


278 


281.5 


144.7 




84 


28.8 


18.0 


94 


79.7 


49.8 


154 


180.0 


81.6 


214 


181.5 


118.4 


274 


282.4 


145.2 




85 


29.7 


18.5 


95 


80.0 


50.8 


155 


131.4 


82.1 


215 


182.8 


118.0 


275 


288.2 


145.7 




80 


80.5 


10.1 


96 


81.4 


50.9 


156 


182.8 


82.7 


216 


188.2 


114.5 


276 


284.1 


146.8 




87 


81.4 


10.6 


97 


82.8 


51.4 


157 


188.1 


88.2 


217 


184.0 


115.0 


277 


284.0 


146.8 




88 


82.2 


20.1 


98 


88.1 


51.9 


158 


184.0 


88.7 


218 


184.0 


115.5 


278 


285.8 


147.8 




89 


88.1 


20.7 


90 


84.0 


52.5 


159 


184.8 


84.8 


219 


185.7 


110.1 


270 


286.6 


147.8 1 


40 
41 


88.9 


21.2 


101 


84.8 
85.7 


58.0 


160 
161 


185.7 


84.8 


220 
221 


186.6 


116.6 


280 


237.6 


148.4 




84.8 


21.7 


58.5 


186.5 


86.8 


187.4 


117.1 


281 


238.8 


148.0 


42 


85.6 


22.3 


102 


86.5 


54.1 


162 


187.4 


85.8 


222 


188.8 


117.6 


282 


289.1 


140.4 1 


48 


86.5 


22.8 


108 


87.8 


54.6 


168 


188.2 


86.4 


223 


180.1 


118.2 


288 


240.0 


150.0 1 


44 


87.8 


28.8 


104 


88.2 


55.1 


164 


189.1 


86.9 


224 


100.0 


118.7 


284 


240.8 


160.5 1 


45 


88.2 


28.8 


105 


89.0 


55.6 


165 


189.9 


87.4 


225 


100.8 


119.2 


286 


241.7 


151.0 




40 


89.0 


24.4 


100 


80.9 


56.2 


166 


140.8 


88.0 


226 


101.7 


119.8 


286 


242.5 


151.6 




47 


89.9 


24.9 


107 


90.7 


56.7 


167 


441.6 


88.5 


227 


192.5 


120.8 


287 


248.4 


152.1 




48 


40.7 


25.4 


108 


91.6 


57.2 


168 


142.5 


89.0 


228 


198.4 


120.8 


288 


244.2 


152.6 




49 


41.0 


26.0 


100 


92.4 


57.8 


160 


148.8 


80.6 


220 


194.2 


121.4 


280 


245.1 


158.1 




50 
51 


42.4 


26.5 


no 
111 


98.8 
94.1 


58.3 


170 


144.2 


90.1 


280 


195.1 


121.0 


290 


245.0 


158.7 




48.8 


27.0 


68.8 


171 


145.0 


90.6 


281 


196.9 


122.4 


291 


246.8 


154.2 




52 


44.1 


27.6 


112 


95.0 


59.4 


172 


145.0 


.91.1 


282 


196.7 


122.0 


292 


247.6 


154.7 




58 


44.9 


28.1 


118 


95.8 


59.9 


178 


146.7 


01.7 


288 


197.6 


128.6 


298 


248.5 


166.8 




54 


45.8 


28.6 


114 


96.7 


60.4 


174 


147.0 


92.2 


284 


198.4 


124.0 


204 


240.8 


165.8 




65 


46.0 


29.1 


115 


97.5 


60.9 


175 


148.4 


92.7 


285 


199.8 


124.5 


296 


250.2 


166.8 




50 


47.5 


29.7 


110 


98.4 


61.5 


170 


149.8 


98.3 


286 


200.1 


125.1 


296 


251.0 


166.0 




57 


48.8 


80.2 


117 


99.2 


62.0 


177 


150.1 


98.8 


287 


201.0 


125.6 


297 


251.0 


167.4 




58 


49.9 


80.7 


118 


100.1 


62.5 


178 


151.0 


94.3 


288 


201.8 


126.1 


298 


252.7 


157.9 




50 


50.0 


81.8 


119 


100.9 


68.1 


179 


161.8 


94.9 


230 


202.7 


126.7 


290 


263.0 


158.4 




00 


50.9 


81.8 


120 
Diit 


101.8 


68.6 


180 

Dili 


162.6 


95.4 


240 
Disi 


208.6 


127.2 


800 


254.4 


150.0 




Diit 


Dep. 


Lat. 


Dep. 


Let. 


Dep. 


Let. 


Dep. 


Let. 


DistI Dep. 


Lat. 




• 


For 58 Degrees. 









TABLE II. 
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• 


Difference of Latitude and Departure for 33 Degrees. 


Dist 

1 


Lat. 


Dep. 


Dist 
61 


L«t. 


Dep. 


Dint 
121 


Ut. 
101.5 


.Dep. 


jDist, 

1 


Lat 


Dep. 


Dist 
241 


Lat. 


Dep. 


00.8 


00.5 


51.2 


33.2 


65.9 


181 


161.8 98.6 


202.1 


131.3 


2 


01.7 


01.1 


62 


52.0 


33.8 


122' 102 


.3 


66.4 


182152.6 09.1 


242 


203.0 


131.8 


3 


02.5 


01.6 


63 


52.8 


34.3 


123 103 


.2 


67.0 


183153.5' 90.7 


243 


203.8 


132.3 


4 


03.4 


02.2 


64 


53.7 


34.9 


124*104 


.0 


67.5 


184154.3 


100.2 


244 


204.6 


132.9 


5 


04.2 


02.7 


65 


54.5 


35.4 


125 104 


.8 


68.1 


185 155.2 


100.8 


245 


205.5 


133.4 


6 


05.0 


03.3 


66 


55.4 


35.0 


126 105 


.7 


6^.6 


186156.0 


101.3 


246 


206.3 


134.0 


7 


05. 


03.8 


67 


56.2 


36.5 


127106 


.5 


69.2 


187 


166.8 


101. b 


247 207.2 


134.5 


8 


06.7 


04.4 


68 


57.0 


37.0 


128107. 


.3 


69.7 


188 


157.7: 


102.4 


248 208.0 


133.1 


9 


07.5 


04.0 


60 


57.0 


37. G 


129108 


.2 


70.3 


189158.5^ 


102. 9 


249 208.^ 


135.6 


10 
11 


08.4 


05.4 


70 
71 


58.7 


38.1 


130 
131 


109 


.0 


70.8 
71.3 


190 
191 


159.3 


LOS. 5 


250 
251 


209.7 


136.2 


09.2 


06.0 


50.5 


38.7 


109. 


.9 


160.21 


104. 


210.5 


136.7 


12 


10.1 


06.6 


72 


60.4 


30.2 


132;110. 


.7 


71.9 


192161.0] 


104. G 


252 


211.3 


137.2 


13 


10.0 


07.1 


73 


61.2 


30.8 


133111. 


.5 


72.4 


193161.9 


105.1 


253 


212.2 


137.8 


14 


11.7 


07.6 


74 


62.1 


40.3 


134 112. 


.4 


73.0 


104162.7 1 


L95.7 


254 


213.0 


138.3 


15 


12.6 


08.2 


75 


62.0 


40.8 


135 113, 


.2 


73.5 


195163.51 


LOG. 2 


255 213.9 


138.9 


16 


13.4 


08.7 


76 


63.7 


41.4 


136114. 


.1 


74.1 


196164.41 


L06.7 


256 


214.7 


139.4 


17 


14.3 


00.3 


77 


64.6 


41.0 


137114. 


.9 


74.6 


107165.21 


107.3 


257 


215.5 


140.0 


18 


15.1 


00.8 


78 


65.4 


42.5 


138115. 


7 


75.2 


196166.11 


L07.8 


258 


216.4 


140.5 


10 


15.9 


10.3 


70 


66.3 


43.0 


139116. 


6 


75.7 


199166.91 


108.4 


259 


217.2 


141.1 


20 
21 


16.8 


10.0 
11.4 


80 
81 


67.1 


43.6 


140 
141 


117. 


4 


76.2 


200,167.71 
201168.61 


L08.9 
LOO. 5 


260 
261 


218.1 
218.9 


141.6 


17.6 


67.0 


44.1 


118. 


3 


76.8 


142.2 


29 


18.5 


12.0 


82 


68.8 


44.7 


142119. 


1 


77.3 


202169.41 


LIO.O 


262 


219.7 


142.7 


2S 


10.3 


12.5 


83 


60.6 


45.2 


143119. 


9 


77.9 


203170.31 


L10.6 


263 220.6 


143.2 


24 


20.1 


13.1 


84 


70.4 


45.7 


144 120. 


.8 


78.4 


204171.11 


LU.l 


264^221.4 


143.8 


23 


21.0 


13.6 


85 


71.3 


46.3 


145 121 . 


6 


79.0 


205171.91 


111.7 


265 


222.2 


144.3 


26 


21.8 


14.2 


86 


72.1 


46.8 


146122. 


4 


79.5 


206172.81 


L12.2 


266 


223.1 


144.9 


27 


22.6 


14.7 


87 


73.0 


47.4 


147123. 


3 


80.1 


207173.6 


L12.7| 


267 


223. <J 


145.4 


28 


23.5 


15.2 


88 


73.8 


47.9 


148124. 


1 


80. G 


208174.4 


L13.3 


268 


224.6 


146.0 


20 


24.3 


15.8 


80 


74.6 


48.5 


149125. 





81.2 


209175.3 


L13.8| 


269 


225.6 


146.5 


SO 
31 


25.2 


16.3 


00 
01 


75.5 


49.0 


150 
151 


125. 


8 


81.7 


210 
211 


176.11 


L14.4 
L14.9 


270 
271 


226.4 
227.3 


147.1 


26.0 


16.0 


76.3 


49.6 


126. 


.6 


82.2 


177.01 


147.6 


32 


26.8 


17.4 


02 


77.2 


50.1 


152127. 


.5 


82. e 


212177.81 


L15.5 


272 


228.1 


148.1 


33 


27.7 


18.0 


03 


78.0 


50.7 


153128. 


.3 


83.3 


213178.6 


116.0 


273 


229.0 


148.7 


34 


28.5 


18.5 


04 


78.8 


51.2 


154 129. 


.2 


83.9 


214179.5 


tl6.6 


274 


229.8 


149.2 


35 


20.4 


10.1 


05 


70.7 


51.7 


155|130. 


.0 


84.4 


215180.3 


117.1 


275 


230.6 


149.8 


36 


30.2 


10.6 


06 


80.5 


52. S 


156,130. 


.8 


85.0 


216181.2.1 


L17.6 


276 


231.5 


150.3 


37 


31.0 


20.2 


07 


81.4 


52.8 


157jl31 . 


.7 


85.5 


217182.0 


118.2 


277 


232.3 


150.0 


38 


31.0 


20.7 


08 


82.2 


53.4 


158132. 


.5 


86.1 


218182.8 


118.7, 


278 


233.2 


151.4 


80 


32.7 


21.2 


00 


83.0 


53.9 


159133. 


.3 


86.6 


219183.7. 


119.3 


279 


234.0 


152.0 


40 


33.5 


21.8 


100 
101 


83.0 


54.5 
55.0 


160 
161 


134. 


.2 


87.1 


220 
221 


1R4.5| 


L19.8 
L20.4 


280 
281 


234.8 


152.5 


41 


34.4 


22.3 


84.7 


135. 


.0 


87.7 


185.31 


235.7 


153.0 


42 


35.2 


22.9 


102 


85.5 


55.6 


162135. 


.0 


88.2 


222180.2! 


120.9 


282 


236.5 


153.6 


43 


36.1 


23.4 


103 


86.4 


56.1 


163136. 


.7 


88.8 


223187.0|1 


121.5 


283 


237.3 


154.1 


44 


36.0 


24.0 


104 


87.2 


56.0 


164137. 


.5 


80.3 


224187.9 


122.0 


284 


238.2 


154.7 


45 


37.7 


24.5 


105 


88.1 


57.2 


165 138. 


.4 


80.9 


225188.71 


122.5, 


285 


239.0 


155.2 


46 


38.6 


25.1 


106 


88.0 


57.7 


166130' 


2 


90.4 


226189.5 


123. li 


286 


239.9 


155.8 


47 


30.4 


25.6 


107 


80.7 


58.3 


167 140. 


.1 


91.0 


227190.4 


123.6 


287 


240.7 


156.3 


48 


40.3 


26.1 


108 


00.6 


58.8 


! 168140. 


.0 


91.5 


228191.2^ 


124.2 


288 


241.5 


156.0 


40 


41.1 


26.7 


100 


01.4 


59.4 


1 160;141. 


.7 


92.0 


229192.1 


124.7. 


289 


242.4 


157.4 


50 


41.0 


27.2 


110 
111 


02.3 


59.9 


i 170 
171 


142 


.6 


92.6 


230 
231 


192.9 


125.3, 


200 
291 


243.2 


167.0 


51 


42.8 


27.8 


03.1 


60.5 


143. 


.4 


93.1 


193.7 


125.8; 


244.1 


158.5 


52 


43.6 


28.3 


112 


03.0 


61.0 


172 


144, 


.3 


93.7 


232194.6 


126.4 


292 


244.9 


159.0 


53 


44.4 


28.0 


lis 


04.8 


61.5 


173 


145, 


.1 


ai.2 


233195.4 


126.9 


293 


245.7 


159.6 


54 


45.3 


20.4 


114 


05.6 


62.1 


174 


145 


.0 


94.8 


234196.2 


127.4 


294 


246.6 


160.1 


55 


46.1 


30.0 


115 


06.4 


62.6 


175 


146 


.8 


95.8 


235,197.1 


128.0 


295 


247.4 


160.7 


56 


47.0 


30.5 


116 


07.3 


63.2 


176 


147 


.6 


05.0 


236197.9 


128.5 


296 


248.2 


161.2 


57 


47.8 


31.0 


117 


08.1 


63.7 


177 


148 


.4 


06.4 


237198.8 


120.li 


297 


249.1 


161.8 


58 


48.6 


31.6 


118 


00.0 


64.3 


178 


149, 


.3 


06.9 


238190.6 


129.6 


298 


249.9 


162.3 


50 


40.5 


32.1 


110 


00.8 


64.8 


170 150 


.1 


97.5 


230200.4 


130.2 


299 


250.8 


162.8 


60 
Ditt 


50.3 


32.7 


120 
Dht 


100.6 


65.4 


180 
Diat 


151 


.0 


08.0 


240 
Dist 


201.3 


130.7 


300 
Diat 


251.6 


163.4 


Dap. 


Lat. 


Ddp. 


Ut. 


bep. 


Lat. 


Dep. 


Lat.1 


Dep. 


Lat. 


■Mi 




.^ 






G For 51 


Dei 


jrees. 
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TABLE II. 




Diffei^nce of Latitude ajkl Departure for 34 Degrees. | 


Diat 

1 


Lat. 


Bep. 


DiBt 
61 


Lat. 


Dep. 


Dxst 
121 


'Lat. 

1 


Dep. 


Diet 
181 


L.t. 


Dep. 
101.2 


.Diet 
241 


Let. 
199.8 


Dep. 


00.8 


00.6 


60.6 84.1 


100.8 


67.7 


160.1 


134.8 


2 


01.7 


01.1 


62 


61.4 84.7 


122101.1 


68.2 


182160.9 


101.8 


242 


200.6 


185.8 


s 


02.6 


01.7 


68 


62.2! 86.2. 


128102.0 


68.8 


183161.7 


102.8 


243 


201.6 


136.9 


4 


03.3 


02.2 


64 


63.1 


86.8 


124102.8 


69.3 


184152.6 


102.9 


244 


902.8 


186.4 


5 


04.1 


02.8 


65 


63.9 


86.3 


126103.6 


69.9 


186158.4 


108.6 


246 


903.1 


137.0 


6 


06.0 


08.4 


66 


64,7 


86.9 


126104.6 


70.6 


186164.2 


104.0 


246 


208.9 


187.6 


7 


06.8 


OS. 9 


67 


66.6 


87.6 


127106.8 


71. 0| 


187 


165.0 


104.6 


247 


204.8 


138.1 


-8 


06.6 


04.6 


68 


66.4 


38.0 


128106.1 


71.6 


188 


165.9 


106.1 


248 


905.6 


138.7 


9 


07.6 


06.0 


69 


67.2 


88.6 


129106.9 


72.1, 


189 


156.7 


106.7 


249 


206.4 


189.2 


10 

11 


0».S 


06.6 


70 
71 


68.0 


89.1 
89.7 


180 
181 


107.8 


72.71 
78.8 


190 
191 


157.6 


106.2 


260 
261 


207.8 


189.8 


69.1 


06.2 


68.9 


108.6 


168.8 


106.8 


208.1 


140.4 


n 


09.9 


06.7 


72 


69.7 


40.3 


1S2'100.4 


73. 8| 


192 


169.2 


107.4 


262 


208.9 


140.9 


13 


10.8 


07.8 


73 


60.6 


40.8 


iss'iio.s 


74.4 


198 


160.0 


107.9 


258 


209.7 


141.5 


14 


11.6 


07.8 


74 


61.8 


41.4' 


184111.1 


74.9 


194 


160.8 


108.5 


254 


210.6 


142.0 


16 


12.4 


03.4 


76 


62.2 


41.9 


1S6|111.9 


76.5 


195 


161.7 


109.0 


266 


211.4 


142.6 


16 


18.S 


08.9 


76 


68.0 


42.6 


186 


112.7 


76.1 


196 


162.6 


109.6 


266 


212.2 


148.2 


IT 


14.1 


09.6 


77 


68.8 


43.1 


137 


118-6 


76.6 


197 


168.3 


110.2 


957 


213.1 


148.7 


18 


14.9 


10.1 


78 


64.7 


48.6 


138 


114.4 


77.2 


198 


164.1 


110.7 


968 


213.9 


144. S 


19 


16.8 


10.6 


79 


66.6 


44.2 


189 


115.2 


77.7 


199 


166.0 


111.3 


969 


214.7 


144.8 


90 


16.6 


11.8 


80 
81 


66.8 


44.7 


140 


116.1 


78.3 


200 
201 


166.8 


111.8 


960 
261 


216.6 


146.4 


SI 


17.4 


11.7 


67.2 


45.3 


141 


116.9 


78.8 


166.6 


112.4 


216.4 


145.9 


92 


18.2 


12.3 


82 


68.0 


45.9 


142117.7 


79.4 


202 


167.6 


118.0 


962 


217.2 


146.6. 


2$ 


19.1 


12.9 


83 


68.8 


46.4 


143|118.6 


80.0 


203 


168.8 


118.6 


268 


218.0 


147.1 


S4 


19.9 


18.4 


84 


69.6 


47.0 


144*119.4 


80.6 


204 


169.1 


114.1 


264 


218.9 


147.6 


26 


20.7 


14.0 


86 


70.6 


47.6 


145120.2 


81.1 


206 


170.0 


114.6 


266 


219.7 


148.9 


26 


21.6 


14.6 


86 


71.8 


48.1 


146!l21.0 


81.6 


206 


170.8 


116.2 


266 


220.6 


148.7 


27 


22.4 


16.1 


87 


72.1 


48.6 


147,121.9 


82.2 


207 


171.6 


116.8 


267 


221.4 


149. S 


28 


28.2 


16.7 


88 


78.0 


49.2 


148:122.7 


82.8 


208 


172.4 


116.8 


268 


222.2 


149.9 


29 


24.0 


16.2 


89 


78.8 


49.8 


149123.6 


88.3 


209 


178.3 


116.9 


269 


228.0 


160.4 


SO 
SI 


24.9 
26.7 


16.8 


90 
91 


74.6 


60.3 


160,124.4 
151125.2 


88.9 


210 
211 


174.1 


117.4 


270 
271 


228.8 


161.0 


17.3 


75.41 50.9 


84.4 


174.9 


118.0 


224.7 


161.6 


S2 


26.5 


17.9 


92 


76.8 61.4 


162126.0 


86.0 


212 


175.8 


118.6 


272 


226.6 


169.1 


S3 


27.4 


18.6 


98 


77.1 


62.0 


168 126.8 


85.6 


918 


176.6 


119.1 


273 


226.3 


169.7 


S4 


28.2 


19.0 


94 


77.9 


62.6 


164127.7 


86.1 


214 


177.4 


119.7 


274 


227.2 


163.9 


S6 


29.0 


19.6 


96 


78.8 


68.1 


156128.6 


86.7 


216 


178.2 


190.9 


276 


228.0 


168. 8 


S6 


29.8 


20.1 


96 


79*6 68.7 


156129.3 


87.2 


216 


179.1 


190.8 


276 


228.8 


164.S 


S7 


30.7 


20.7 


97 


80.4! 64.2 


167180.2 


87.8 


217 


179.9 


191.8 


277 


229.6 


164.9 


S8 


31.5 


21.2 


98 


81.2 64.8 


168131.0 


88.4 


218 


180.7 


191.9 


278 


280.6 


166.6 


80 


82.8 


21.8 


99 


82.1 


66.4 


169181.8 


68.9 


219 


181.6 


192.6 


279 


281. 8 


166.9 


40 
41 


88.2 


22.4 


100 
101 


82.9 66.9 


160182.6 
161183.6 


89.6 


290 
221 


182.4 


128.0 


290 
2S1 


282.1 


166.6 


34.0 


22.9 


88.7 66.6 


90.0 


188.2 


12S.6 


283.0 


167.1 


42 


84. 8 


28.5 


102 


84.6 67.0 


162134.8 


90.6 


222 


184.0 


124.1 


282 


288.8 


167.7 


43 


85. 6 


24.0 


103 


85.4 


67.6 


163185.1 


91.1 


223 


184.9 


194.7 


288 


234.6 


168.8 


44 


86.6 


24.6 


104 


86.2 


68.2 


164 186.0 


91.7 


224 


185.7 


195.3 


264 


936.4 


168.8 


46 


87.8 


26.2 


106 


87.0 


68.7 


165|186.8 


92.8 


226 


186.5 


196.8 


985 


936.8 


169.4 


46 


38.1 


26.7 


106 


87.9 


59.8 


166187.6 


92.8 


296 


187.4 


196.4 


986 


237.1 


169.0 


47 


39.0 


26.8 


107 


88.7 


69.8 


167 


138.4 


93.4 


227 


188.2 


196.9 


987 


237.9 


160.6 


48 


89.8 


96.8 


108 


89.6 


60.4 


168 


139.3 


98.9 


298 


189.0 


197.5 


988 


238.8 


161.0 


49 


40.6 


27.4 


109 


90.4 


61.0 


169 


140.1 


94.5 


229 


189.8 


198.1 


989 


289.6 


161.6 


60 


41.6 


28.0 


110 


91.2 


61.6 


170 
171 


140.9 


95.1 


280 
281 


190.7 


198.6 


990 


940.4 


169.9 


61 


42.8 


28.6 


111 


92.0 


62.1 


141.8 


95.6 


191.6 


129.2 


991 


241.2 


162.7 


62 


48.1 


29.1 


112 


92.9 


62.6 


172142.6 


96.2 


282 


192.8 


129.7 


992 


242.1 


163.8 


63 


48.9 


29.6 


113 


98.7 


68.2 


178148.4 


96.7 


288 


193.2 ISO. 3 


293 


249.9 


168.8 


64 


44.8 


80.2 


114 


94.5 


68.7 


174144.8 


97.3 


984 


I94.0;i30.9 


294 


248.7 


164.4 


66 


46.6 


80.8 


115 


96.3 


64.8 


176|l45.1 


97.9 


985 


104.8131.4 


206 


944 ;6 


166.0 


66 


46.4 


31.8 


116 


96.2 


64.9 


176146.9 


98.4 


986 


195.7132.0 


296 


945.4 


165.6 


67 


47.8 


81.9 


117 


97.0 


65.4 


177146.7 


99.0 


287 


I96.5I132.5' 


297 


246.2 


166.1 


68 


48.1 


82.4 


118 


W.8 


66.0 


178147.6 


99.5 


288 


197.8188.1 


298 


247.1 


166.6 


69 


48.9 


38.0 


119 


98.7 


66.6 


179;i48.4 


100.1 


989 


198.1 138.6 


999 


247.9 


167.2 


60 
Dist 


49.7 


88.6 


120 


99.6 


67.1 


180 
Diat 


149.2 


100.7 


240 
Diet 


199.0 
Dep. 


184.2 


800 
Diat 


248.7 


167.8 


Dep. 1 Lat.| 


iDlBtl 


D^. 


Lat. 


Dep. 


Ut. 


Lat. 


Dep. 


Lat. 








For5C 


1 Degrees. 1 



p 







TABLE Ih 


■«| 




Difference of Latitude and Departure for 35 Degrees. 1 


Dut 


Lat. 


Dep. 

1 


Di«t 
61 


Lat. 


Dep. 


Diat 
121 


Lat. 


Dep. 


Diat 
Ibl 


Lat. 


Dep. 


Diat 
241 


Lat. 


Dep. 
138.2 


1 


00.8 


00.6 


50.0 


35.0 


99.1 


69.4 


148.3 


103.8 


197.4 


2 


01.0 


01.1 


62 


50.8 


35.6 


122 


99.9 


70.0 


182 


149.1 


104.4 


242 


198.2 


138.8 


3 


02.5 


01.7 


63 


51. C 


36.1 


123 


100.8 


70.5 


ib'6 


149.9 


105.0 


243 


190.1 


139.4 


4 


03.3 


02.3 


64 


52.4 


36.7 


124 


101.6 


71.1 


184 


150.7 


105.5 


244 


199.9 


140.0 


5 


04.1 


02.9 


65 


63.2 


37.8 


125 


102.4 


71.7 


185 


151.5 


106.1 


246 


200.7 


140.5 





04.9 


03.4 


66 


54.1 


37.9 


126 


103.2 


72.3 


186 


152.4 


106.7 


246 


201.6 


141.1 


7 


05.7 


04.0 


67 


54.9 


38.4 


127 


104.6 


72.8 


187 


153.2 


107.3 


247 


202.3 


141.7 


8 


06.6 


04.6 


68 


55.7 


39.0 


128 


104.9 


73.4 


18S 


154.0 


107.8 


248 


203.1 


142.2 





07.4 


05.2 


69 


56.5 


39.6 


129 


105.7 


74.0 


189 


154.8 


108.4 


249 


204.0 


142.8 


10 
11 


1 08.2 


05.7 


70 
71 


57.3 


40.2 


130 


106.6 


74-6 
75.1 


190 
191 


155.6 


109.0 
109.6 


250 
251 


204.8 


143.4 


ou.o 


06.3 


58.2 


40.7 


131 


107.3 


156.5 


206.6 


144.0 


12 


09.8 


06.9 


72 


59.0 


41.3 


132 


108.1 


75.7 


192 


157.3 


110.1 


252 


206.4 


144.5 


13 


10.6 


07.5 


73 


59.8 


41.9 


133 


108.9 


7C.3 


193 


158.1 


110.7 


253 


207.2 


145.1 


14 


11.5 


08.0 


74 


60.6 


42.4 


134 


109.8 


76.9 


104 


158.9 


111.3 


254 


208.1 


145.7 


15 


12.3 


08.6 


75 


61.4 


43.0 


135 


110.6 


77.4 


195 


159.7 


111.8 


255 


208.9 


146.3 


10 


13.1 


09.2 


76 


62.3 


43.6 


136 


111.4 


78.0 


196 


160.6 


112.4 


266 


209.7 


146.8 


17 


13.0 


09.8 


77 


63.1 


44.2 


137 


112.2 


78.6 


197 


161.4 


113.0 


267 


210.5 


147.4 


18 


14.7 


10.3 


78 


63.9 


44.7 


138 


113.0 


79.2 


198 


162.2 


113.6 


268 


211.3 


148.0 


10 


15.6 


10.9 


79 


64.7 


45.3 


139 


113.9 


79.7 


199 


163.0 


114.1 


259 


212.2 


148.6 


90 


16.4 


11.5 


80 
81 


65.5 


46.9 


140 
141 


114.7 


80.3 


200 
201 


163.8 


114.7 


260 
261 


213.0 


149.1 


21 


17.2 


12.0 


66.4 


46.5 


116.5 


80.9 


164.6 


115.3 


213.8 


149.7 


22 


18.0 


12.6 


82 


67.2 


47.0 


142 


116.3 


81.4 


202 


165.5 


115.9 


262 


214.6 


150.3 


23 


18.8 


13.2 


83 


68.0 


47.6 


143 


117.1 


82.0 


203 


166.3 


116.4 


263 


215.4 


160.9 


24 


19.7 


13.8 


84 


68.8 


48.2 


144 


118.0 


82.6 


204 


167.1 


117.0 


264 


216.3 


151.4 


25 


20.5 


14.3 


85 


69.6 


48.8 


145 


118.8 


83.2 


205 


167.9 


117.6 


265 


217.1 


152.0 


26 


21.3 


14.9 


86 


70.4 


49.3 


146 


119.6 


83.7 


206 


168.7 


118.2 


266 


217.9 


152.6 


27 


22.1 


15.5 


87 


71.3 


49.9 


147 


120.4 


84.3 


207 


169.6 


118.7 


267 


218.7 


153.1 


28 


22.9 


16.1 


88 


72.1 


60.5 


148 


121.2 


84.9 


208 


170.4 


119.3 


268 


219.6 


153.7 


29 


23.8 


16.6 


89 


72.9 


51.0 


149 


122.1 


85.5 


209 


171.2 


119.9 


269 


220.4 


154.3 


30 
31 


24.6 


17.2 


90 


73.7 


51.6 


150 


122.9 


86.0 


210 
211 


172.0 
172.8 


120.5 


270 


221.2 


164.9 


25.4 


17.8 


91 


74.5 


52.2 


151 


123.7 


86.6 


121.0 


271 


222.0 


155.4 


32 


26.2 


18.4 


92 


75.4 


52.8 


152 


124.5 


87. 2 


212 


173.7 


121.6 


272 


222.8 


166.0 


33 


27.0 


18.9 


93 


76.2 


53.3 


153 


125.3 


87.8 


213 


174.5 


122.2 


273 


223.6 


156.6 


84 


27.9 


19.5 


94 


77.0 


63.9 


154 


126.1 


88.3 


214 


175.3 


122.7 


274 


224.4 


157.2 


35 


28.7 


20.1 


95 


77.8 


54.5 


155 


127.0 


88.9 


215 


176.1 


123.3 


275 


225.3 


157.7 


36 


29.5 


20.6 


96 


78.6 


56.1 


156 


127.8 


89.5 


216 


176.9 


123.9 


276 


226.1 


158.3 


37 


30.3 


21.2 


97 


79.5 


55.6 


167 


128.6 


90.1 


217 


177.8 


124.6 


277 


226.9 


158.9 


38 


31.1 


21.8 


98 


80.3 


66.2 


158 


129.4 


90.6 


218 


178.6 


125.0 


278227^7 


150.5 


39 


31.9 


22.4 


99 


81.1 


66.8 


159 


130.2 


91.2 


210 


179.4 


125.6 


279228.5 


160.0 


40 
41 


32.8 


22.9 


100 
101 


81.9 


67.4 


160 
161 


131.1 
131.9 


91.8 


220 
221 


180.2 


126.2 


280 
281 


229.4 


160.6 
161.2 


33.6 


23.5 


82.7 


57.9 


92.3 


181.0 


126.8 


230.2 


42 


34.4 


24.1 


102 


83.6 


68.6 


162 


132.7 


92.9 


222 


181.9 


127.9 


262 


231.0 


161.7 


43 


35.2 


24.7 


103 


84.4 


59.1 


163 


133.6 


93.5 


223 


182.7 


127.9 


283 


231.8 


162.3 


44 


36.0 


25.2 


104 


85.2 


69.7 


164 


134.3 


94.1 


224 


183.6 


128.5 


284 


232.6 


162.9 


45 


36.9 


25.8 


105 


86.0 


60.2 


165 


135.2 


94.6 


225 


184.3 


129.1 


286 


233.6 


163.5 


46 


37.7 


26.4 


too 


86.8 


60.8 


166 


136.0 


95.2 


226 


185.1 


129.6 


28^ 


234.3 


164.0 


47 


38.5 


27.0 


107 


87.6 


61.4 


167 


136.8 


96.8 


227 


185.9 


130.2 


287 


236.1 


164.6 


48 


39.3 


27.5 


108 


R8.5 


61.9 


168 


137.6 


96.4 


228 


186.8 


130.8 


288 


235.9 


165.2 


49 


40.1 


28.1 


109 


89.3 


62.6 


169 


138.4 


96.9 


229 


187.6 


131.8 


289 


236.7 


165.8 


60 
51 


41.0 


28.7 


110 
111 


90.1 


63.1 


170 
171 


139.3 


97.5 


230 
231 


188.4 


131.9 


290 


337.6 


166.3 


41.8 


29.3 


90.9 


63.7 


140.1 


98.1 


189.2 


132.5 


291 


238.4 


166. » 


52 


42.6 


29.8 


112 


91.7 


64.2 


172 


140.9 


98.7 


282 


190.0 


133.1 


292 


239.2 


167.6 


53 


43.4 


30.4 


113 


92.6 


64.8 


173 


141.7 


99.2 


233 


190.9 


133.6 


293 


240.0 


166. » 


54 


44.2 


81.0 


114 


93.4 


65.4 


174 


142.5 


99.8 


234 


191.7 


134.2 


294 


240.8 


168.6. 


55 


45.1 


31.5 


115 


94.2 


66.0 


176 


143.4 


100.4 


236 


192.5 


134.8 


296 


241.6 


160.2 


56 


45.9 


32.1 


116 


95.0 


66.5 


176 


144.2 


100.9 


236 


193.3 


136.4 


296 


242.6 


169.8 


57 


46.7 


32.7 


117 


95.8 


67.1 


177 


145.0 


101.5 


237 


194.1 


136.9 


297 


243.3 


170.4 


58 


47.5 


33.3 


118 


96.7 


67.7 


178 


145.8 


102.1 


238 


196.0 


136.5 


298 


244.1 


170.9 


59 


48.3 


33.8 


119 


97.5 


68.3 


179 


146.6 


102.7 


239 


195«8 


137.1 


299 


244.9 


171.6 


60 


49.1 


34.4^ 


220 
VUt 


98.3 


68.8 


180 
Dlat 


147.4 


103.2 


240 
Diat 


196.6 


137.7 


300 
Diat 


246.7 


172.1 
Lat. 


But 


0«p. 


uJ 


Bap. 


Lat. 1 


Dep. 1 Ul. 1 


Dep. 


Lat. 


Dep. 










For 55 Degrees. 
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TABLE II. 



Difference of Latitude and Departare for 30 Degrees. 



Dist 


Lat. 


Dep. 


1 


00.8 


00.6 


S 


01.6 


01.2 


S 


02.4 


01.8 


4 


03.2 


02.4 


5 


04.0 


02.9 


6 


04.9 


03.5 


7 


05.7 


04.1 


8 


06.5 


04.7 


9 


07.3 


05.3 


10 


08.1 


05.9 


11 


08.9 


06.5 


12 


09.7 


07.1 


IS 


10.5 


07.6 


14 


11.3 


08.2; 


15 


12.1 


08.8' 


16 


12.9 


09.4 


17 


13.8 


lo.o' 


18 


14.6 


10.6 


19 


15.4 


11.2 


20 


16.2 


11.8' 


21 


17.0 


12.3 


22 


17.8 


12.9 


23 


18.6 


13.5 


24 


19.4 


14.1 


25 


20.2 


14.7, 


26 


21.0 


15.3 


27 


21.8 


15.9 


28 


22.7 


16.5, 


29 


23.5 


17. Ol 


SO 


24.3 


17.6^ 


31 


25.1 


18.2 


S2 


25.9 


18.8, 


S3 


26.7 


19.4 


34 


27.5 


20.0 


35 


28.3 


20.6 


36 


29.1 


21.2 


S7 


29.9 


21.7 


38 


SO. 7 


22.3 


39 


31.6 


22.9 


40 


32.4 


23.5 


41 


33.2 


24.1 


42 


S4*0 


24.7 


43 


34.8 


25.3 


44 


35.6 


25.9, 


45 


36.4 


26.5 


46 


37.2 


27.0 


47 


38,0 


27.6 


48 


38.8 


28.2 


49 


39.6 


28.8 


50 


40.5 


29.4 


6] 


41.3 


80.0 


62 


42.1 


30.6 


53 


42.9 


31.2 


54 


43.7 


31.7 


55 


44.5 


32.3 


5(1 


45.3 


32.9 


57 


46.1 


33.5 


58 


46.9 


34.1 


59 


47.7 


34.7 


60 


48.5 


35.3 


Dist 


Dep. 


Lat. 



DlBt 



61 
62 
63 
64 
65 
66 
67 
68 
69 

— 
71 

72 

73 

74 
75 
76 
77 
78 
79 
80 



81 
82 
83 
84 
85 
86 
87 
88 
89 
90 



91 
92 
93 
94 
95 
96 
97 
98 
99 
100 



101 
102 
103 
104 
105 
106 
107 
108 
109 
J^IO 

Til 
112 
113 
114 
115 
116 
117 
118 
119 
120 



Lat. 



Dist 



49.4 
50.2 
61.0 
51.8 
52.6 
53.4 
54.2 
65.0 
65.8 
56.6 



57.4 
58.2 
69.1 
59.9 
60.7 
61.5 
62.3 
63.1 
63.9 
64.7 



65.5 
66.3 
67.1 
68.0 
68.8 
69.6 
70.4 
71.2 
72.0 
72.8 



Dep. 



73.6 
74.4 
76.2 
76.0 
76.9 
77.7 
78.5 
79.3 
80.1 
80.9 



81.7 
82.5 
83.3 
84.1 
84.9 
85.8 
86.6 
87.4 
88.2 
89.0 



89.8 
90.6 
91.4 
92.2 
93.0 
93.8 
94.7 
95.5 
96.3 
97.1 



Dep. 



35.9 

36.4 

37.0' 

37.6 

38.2 

38.8! 

39.4' 

40.0 

40.6 

41.1 



41.7 
42.3 
42.9 
43.5 
44.1 
44.7 
45.3 
45.8 
46.4 
47.0 



47.6 
48.2 
48.8 
49.4 
50.0 
50.6 
51.1 
51.7 
52.3 
52.9 



53.5 
54.1 
54.7 
65.3 
55.8 
56.4 
67.0 
57.6 
58.2 
58.8 



59.4 
60.0 
60.5 
61.1 
61.7 
62.3 
62.9 
63.6 
64.1 
64.7 



65.2 
65.8 
66.4 
67.0 
67.6 
68.2 
68.8 
69.4 
69.9 
70.5 



Lat. 



Dist 



121 
122 
123 
124 
125 
126 
127 
128 
129 
130 



ISl 
132 
133 
134 
135 
136 
137 
138 
139 
140 



141 
142 
143 
144 
145 
146 
147 
148 
149 
150 



151 
152 
15S 
164 
155 
156 
157 
158 
159 
160 



161 
162 
163 
164 
165 
166 
167 
168 
169 
170 



171 
172 
173 
174 
175 
176 
177 
178 
179 
180 



Dist 



Ut. 



97.9 
98.7 
99.5 
100.3 
101.1 
101.9 
102.7 
103.6 
104.4 
105.2 



106.0 
106.8 
107.6 
108.4 
100.2 
110.0 
110.8 
111.6 
112.6 
113.3 



114.1 
114.9 
115.7 
116.5 
117.3 
118.1 
118.9 
119.7 
120.5 
121.4 



138.3 
139.2 
140.0 
140.8 
141.6 
142.4 
143.2 
144.0 
144.8 
145.6 



Dep. 



Dep. 



Dist 



71.1 

71.7 

72.3 

72.9 

73.6 

74.1 

74.6 

76.2' 

75.8 

76.4 



77.0 

7T.6 

78.2 

78.8 

79.4 

79. 9i 

80.6 

81.1 

81.7 

82.3 



82.9 
8S.5 
84.1 
84.6 
85.2 
86.8 
86.4 
87.0 
87.6 
88.2 



88.8 
89.3 
89.9 
90.5 
91.1 
91.7 
92.3 
92.9 
93.5 
94.0 



94.6 
05.2 
95.8 
96.4 
97.0 
97.6 
98.2 
98.7 
99.3 
99.9 



100.5, 

101. 1| 

101.7; 

102.3 

102.9 

103.5 

104.0 

104.6 

105.2 

105.8 



Ut. 



181 
182 
18S 
184 
185 
186 
187 
188 
189 
191 



191 
192 
193 
194 
195 
196 
197 
198 
199 
200 



201 
202 
203 
204 
205 
206 
207 
208 
209 
210 



211 
212 
213 
214 
215 
216 
217 
218 
219 
220 



221 



223 
224 
225 
226 
227 
228 
229 
230 



231 
232 
2S3 
234 
235 
236 
237 
238 
239 
240 



Ut. 



146.4 
147.2 
148.1 
148.9 
149.7 
160.5 
151.3 
152.1 
152.9 
163.7 



154.6 
155.3 
156.1 
156.9 
167.8 
158.6 
159.4 
160.2 
161.0 
161.8 



162.6 
163.4 
164.2 
165.0 
166.8 
166.7 
167.5 
168.3 
169.1 
169.9 



170.7 
171.5 
172.3 
173.1 
173.9 
174.7 
175.6 
176.4 
177.2 
178.0 



178.8 
179.6 
180.4 
181.2 
182.0 
182.8 
183.6 
184.6 
165.3 
186.1 



186.9 
187.7 
188.6 
189.3 
190.1 
190.9 
191.7 
192.6 
193.4 
194.2 



Distl 



Dep. 



Dep.j 



106 
107 
107 
108 
108 
109 
109 
110 
111 
111 



112 
112 

lis 

114 
114 
116 
115 
116 
117 
117 



118 
118 
119 
119 
120 
121 
121 
122 
122 
12s 



124 
124 
125 
125 
196 
127 
127 
128 
128 
129 



129 
ISO 
131 
131 
132 
132 
133 
134 
134 
135 



135 
136 
137 
137 
138 
138 
139 
139 
140 
141 



Pist 

"Hi 

242 

243 
244 
245 
246 
247 
248 
249 
250 



Lat. 



195.0 
195.8 
196.6 
197.4 
198.2 
199.0 
199.8 
200.6 
201.4 
202. S 



251203.1 
2521203.9 



2.53 
254 
255 
256 
257 
268 
259 
260 



261 
262 
263 
261 
265 
266 
267 
268 
269 
270 



204.7 
205.5 
206.3 
207.1 
207.9 
208.7 
209.5 
210.3 



271 
272 
273 
274 
276 
276 
277 
278 
279 
280 



281 
282 
283 
284 
286 
286 
287 
288 
289 
290 






291 

292 

293 

294 

295 

296 

297 

298 

2991241 

300 



Lat ilDist Dep. 



Dep. 



141.7 
142.2 
142.8 
143.4 
144.0 
144.6 
146.2 
145.8 
146.4 
146.9 



147.6 
148.1 
148.7 
149. S 
149.9 
150.5 
151.1 
151.6 
162.2 
152.8 



.8 
61170.6 



Lat. 



For 54 Degrees. 







TABLE II, 


58 


Difference of Latitude and Departure for S7 Degrees. 


Dist 

1 


L«t. 


Dep. 


Bist 
61 


Lat. 


Dep. 


Dxfit 
121 


Lat. 


Dep. 


Dist 

181 


Lat. 


Dep. 


;Dist 
841 


Lat. 


Dep. 


00.8 


00.6 


48,7 


36.7 


96.0 


72.8 


144.6 


108.9 


192.6 


146.0 


3 


01.6 


01.2 


62 49. 


6 


37.3 


122 


97. 


.4 


73.4 


182146.4 


109.6 


242 


193.3 


146.6 


3 


02.4 


01.8 


68 50. 


3 


37.9 


123 


98. 


.2 


74.0 


183146.2 


no.i 


243 


194.1 


146.2 


4 


03.2 


02.4 


64^ 61. 


.1 


38.6 


124 


99. 


.0 


74.6 


184146.9 


110.7 


244 


194.9 


146.8 


5 


04.0 


03.0 


66| 61. 


.9 


39.1 


126 


99. 


.8 


76.2 


186147.7 


111.3 


246 


196.7 


147.4 





04.8 


03.6 


66 62, 


.7 


39.7 


126 


100. 


.6 


76.8 


186148.6 


111.9 


246 


196.5 


148.0 


7 


06.6 


04.2 


67 


63. 


.6 


40.3 


127 


101. 


.4 


76.4 


187149.3 


112.5 


247 


197.8 


148.6 


8 


06.4 


04.8 


68 


54. 


.3 


40.9 


128 


102 


.2 


77.0 


188150.1 


113.1 


248 


198.1 


149.3 





07.2 


06.4 


69 


65. 


1 


41.6 


129 


103 


.0 


77.6 


189 


160.9 


113. 7 


249 


198.9 


149.9 


10 

11 


08.0 


06.0 


• 70 
71 


66. 


.9 


42.1 


130 
131 


103, 


.8 


78.2 
78.8 


190 
191 


161.7 


114.3 
114.9 


260 
25L 


199.7 


150.6 


08.8 


06.6 


56. 


.7 


42.7 


104 


.6 


162.6 


200.5 


161.1 


12 


09.6 


07.2 


72 


57. 


.6 


43.3 


132 


106. 


.4 


79.4 


192 


158.8 


116.5 


252 


2bl.3 


151.7 


13 


10.4 


07.8 


73 


68. 


.3 


43.9 


133 


106 


.2 


80.0 


193 


164.1 


116.2 


263 


202.1 


152.8 


14 


11.2 


08.4 


74 


69. 


,1 


44.6 


134 


107. 


.0 


80.6 


194 


154.9 


116.8 


264 


303.9 


152.9 


16 


12.0 


09.0 


75 


69. 


.9 


46.1 


136 


107 


.8 


81.2 


196 


166.7 


117.4 


266 


208.7 


163.6 


16 


12.8 


09.6 


76 


60. 


.7 


46.7 


136 


108. 


.6 


81.8 


196 


160.6 


118.0 


366 


204.6 


164.1 


17 


13.6 


10.2 


77 


61. 


.6 


46.3 


187 


109. 


.4 


82.4 


197 


167.3 


118.6 


267 


206.2 


154.7 


18 


14.4 


10.8 


78 


62. 


.3 


46.9 


138 


110. 


.2 


83.1 


198 


168.1 


110.2 


21^ 


206.0 


156.8 


19 


15.2 


11.4 


79 


63. 


.1 


47.6 


139 


Ill 


.0 


88.7 


199 


168.9 


119.8 


269 


206.8 


166.9 


SO 
21 


16.0 


12.0 


80 
81 


63. 


.9 


48.1 


140 
141 


111. 


.8 


84.3 
84.9 


200 
201 


169.7 


120.4 


260 
261 


207.6 


156.5 


16.8 


12.6 


64. 


.7 


48.7 


112. 


.6 


160.6 


121.0 


208.4 


167.1 


22 


17.6 


13.2 


82 


65. 


.5 


49.3 


142 


113. 


.4 


86.6 


202 


161.3 


121.6 


262 


209.2 


167.7 


23 


18.4 


13.8 


83 


66. 


.3 


60.0 


143 


114. 


.2 


86.1 


303 


162.1 


122.2 


268 


210.0 


168.3 


24 


19.2 


14.4 


84 


67. 


.1 


60.6 


144 


115. 


.0 


86.7 


204 


162.9 


123.8 


264 


210.8 


168.0 


25 


20.0 


16.0 


86 


67. 


.9 


51.2 


146 


116. 


.8 


87.3 


206 


163.7 


128.4 


266 


211.6 


169.6 


26 


20.8 


15.6 


86 


68. 


.7 


61.8 


146 


116. 


.6 


87.9 


206 


104.6 


124.0 


266 


212.4 


160.1 


27 


21.6 


16.2 

1 


87 


69. 


.6 


62.4 


147 


117. 


.4 


oD.6 


307 


165.3 


124.6 


267 


218.2 


160.7 


28 


22.4 


16.9 


88 


70. 


.3 


63.0 


148 


118. 


.2 


89.1 


208 


166.1 


126.2 


268 


214.0 


161.8 


29 


23.2 


17.6 


89 


71. 


.1 


63.6 


149 


119. 


.0 


89.7 


209 


166.9 


125.8 


269 


214.8 


161.9 


30 
81 


24.0 


18.1 


90 
91 


71. 


.9 


64.2 


160 
151 


119. 


S 


90.3 


210 


167.7 


126.4 


870 

871 


216.6 


162.6 


24.8 


18.7 


72. 


.7 


54.8 


120. 


.6 


90.9 


311 


168.6 


127.0 


216.4 


163.1 


32 


26.6 


19.3 


92 


73. 


.6 


66.4 


162 


121. 


.4 


91.6 


212 


169.3 


127.6 


872 


217.2 


168.7 


S3 


26.4 


19.9 


93 


74. 


.3 


66.0 


153 


122. 


.2 


92.1 


213 


170.1 


128.2 


278 


218.0 


164.8 


34 


27.2 


20.5 


94 


75 


.1 


66.6 


154 


123. 


.0 


92.7 


214 


170.9 


128.8 


274 


218.8 


164.9 


36 


28.0 


21.1 


96 


76. 


.9 


67.2 


155 


123. 


.8 


98.8 


215 


171.7 


129.4 


276 


219.6 


166.6 


36 


28.8 


21.7 


96 


76. 


.7 


67.8 


156 


124. 


.6 


98.9 


216 


172.6 


180.0 


276 


280.4 


166.1 


37 


29.5 


22.3 


97 


77. 


.6 


68.4 


157 


126. 


.4 


94.6 


217 


173.3 


130.6 


277 


381.8 


166.7 


88 


30.3 


22.9 


98 


78. 


.3 


69.0 


168 


126. 


.2 


95.1 


218 


174.1 


131.2 


878 


222.0 


167.8 


39 


31.1 


23.5 


99 


79. 


.1 


69.6 


159 


127. 


.0 


96.7 


219 


174.9 


131.8 


379 


222.8 


167.0 


40 
41 


31.9 


24.1 


100 
101 


79, 


.9 


60.2 


160 
161 


127. 


.8 


96.3 


220 
221 


176.7 


182.4 


380 


228.6 


168.6 


32.7 


24.7 


80. 


.7 


60.8 


128. 


.6 


96.9 


176.6 


133.0 


281 


224.4 


169.1 


42 


83.5 


25.3 


102 


81. 


6 


61.4 


162 


129. 


.4 


97.5 


222 


177.3 


138.6 


282 


226.2 


169.7 


43 


34.3 


25.9 


103 


82. 


.3 


62.0 


163 


130. 


.2 


98.1 


223 


178.1 


184.2 


283 


236.0 


170.8 


44 


36.1 


26.5 


104 


83. 


J 


62.6 


164 


131. 


,0 


98.7 


224 


178.9 


184.8 


284 


226.8 


170.9 


46 


36.9 


27.1 


106 


83. 


9 


63.2 


165 


131. 


.8 


99.8 


226 


179.7 


136.4 


286 


227.6 


171.6 


46 


36.7 


27.7 


106 


84. 


.7 


63.8 


166 


132. 


.6 


99.9 


226 


180.6 


186.0 


286 


228.4 


178.1 


47 


37.5 


28.3 


107 


86. 


.5 


64.4 


167 


133. 


.4 


100.6 


227 


181.3 


136.6 


287 


229.2 


173.7 


48 


38.3 


28.9 


108 


86. 


3 


66.0 


168 


134. 


.2 


101.1 


228 


183.1 


137.2 


288 


230.0 


173.8 


49 


39.1 


29.5 


109 


87. 


.1 


66.6 


169 


135. 


.0 


101.7 


229 


182.9 


137.8 


289 


230.8 


178.7 


60 
61 


39.9 


30.1 


110 
111 


87. 


.8 


66.2 


170 
171 


136. 


.8 


102.3 


230 
231 


183.7 


188.4 


290 
291 


231.6 


174.6 


40.7 


30.7 


88. 


.6 


66.8 


136. 


.6 


102.9 


184.5 


139.0 


232.4 


176.1 


62 


41.6 


31.3 


112 


89. 


.4 


67.4 


172 


187. 


.4 


103.5 


238 


186.3 


139.6 


292 


233.2 


175.7 


63 


42.3 


31.9 


113 


90. 


2 


68.0 


173 


138. 


.2 


104.1 


233 


186.1 


140.2 


298 


234.0 


176.8 


64 


48.1 


32.6 


114 


91. 


.0 


68.6 


174 


139. 


.0 


104.7 


234 


186.9 


140.8 


294 


234.8 


176.9 


56 


43.9 


33.1 


116 


91. 


.8 


69.2 


175 


139. 


8 


106.8 


236 


187.7 


141.4 


295 


285.6 


177.6 


66 


44.7 


33.7 


116 


92. 


6 


69.8 


176 


140. 


6 


105.9 


236 


188.6 


142.0 


296 


236.4 


178.1 


67 


46.5 


84:3 


117 


93. 


4 


70.4 


177 


141. 


4 


106.6 


237 


189.3 


142.6 


297 237.2 


178.7 


68 


46.3 


34.9 


118 


94. 


2 


71.0 


178 


142. 


2 


107.1 


238 


190. 1 


143.2 


298 


238.0 


179.8 


59 


47.1 


36.5 


119 


96. 





71.6 


179 


143. 





107.7 


239 


190.9 


143.3 


299 


288.8 


179.9 


60 


47.9 


36.1 


120 
Dist 


96. 


8 


72.2] 


180 
Dist 


143. 


8 


108.3 


240 
Dist 


191.7 


144.4 


800 
Dist 


239.6 


180.6 


Dist 


Dep. 


Lat. 


Dep. 


Lat. 


Dep.l 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


• 




For 53 


Degrees. 



M 


I^MH 


TABLE IL 1 


Dtffefenee of Latitucb and Depvtuie for S8 Degrees. ' ^ 


1 


Ltt. 


D«p. 


Disc 
61 


Ut. 


Dep. 


DUt 

191 


Ut. 


D«p. 


Diet 

181 


Ut. 


Dep. 


Dkt 


Ut. 


Dep. 


00.8 


00.6 


48.1 


37.6 


05.3 


74.5 


149.6 


111.4 


841 


180.0 


148.4 


al 01.6 


01.8 


69| 48-0 


38.9 


199i 90.1 


76.1 


189 


143.4 


119.1 


949 


100.7 


149.0 


s 


08.4 


01.8 


61 


40.0 


88.8 


190 


06.0) 76.7| 


188 


144.9 


119.7 


948 


101.5 


140.6 


4 


00.9 


09.5 


64 


60.4 


80.4 


194 


07.7 


76.3 


184 


146.0 


113.3 


944 


108.8 


160.9 


» 


08.9 


00.1 


66 


61.9 


40.0 


196 


08.6 


77.0 


186 


146.8 


113.0 


946 


103.1 


150.8 


6 


04.7 


0S.7 


6d 69.0 


40.0 


196 


00.3 


77.6 


180 


146.6 


114.5 


946 


103.0 


151.6 


7 


06.6 


04.3 


07 


69.8 


41.9 


197 


100.1 


78.9 


187 


147.4 


116.1 


947 


104.0 


158.1 


8 


06.S 


04.9 


68 


68.0 


41.0 


198 


100.0 


78.8 


188 


148.1 


116.7 


946 


106.4 


158.7 





07.1 


00.5 


60 


64.4 


49.6 


190 101 . 7 


70.4 


180 


148.0 


116.4 


849 


lOG.S 


158.3 


10 
11 


07.9 


00.9 
06.8 


70 


66.9 


43.1 


ISO 109.4 


80.0 


190 


140.7 


117.0 


960 
961 


107.0 


158.0 


08.7 


71 


66.9 


43.7 


ISlilOS.S 


80.7 


191 


160.6 


117.6 


107.8 


164.6 


19 


09.6 


07.4 


7a 66.7 


44 3 


1S9104«0 


81.6 


109 


161.3 


110.9 


969 


108.6 


166.1 


n 


10.9 


08.0 


7M 67.6 


44.0 


188104.8 


81.0 


198 


158.1 


118.8 


963 


109.4 


166.8 


14 


11.0 


08.6 


7« 68.8 


46.6 


134 


106.6 


89.5 


194 


169.0 


119.4 


954 


800.9 


166.4 


16 


11.8 


00.9 


76 


60.1 


46.9 


136 


106.4 


88.1 


196 


153.7 


190.1 


966 


900.0 


167.0 


16 


19.6 


00.0 


70 


60.0 


46.8 


1S6 


107.9 


88.7 


196 


164.6 


190.7 


966 


801.7 


167.6 


17 


IS. 4 


10.6 


77 


00.7 


47 4 


1S7 


106.0 


84.8 


197 


166.9 


191.3 


967 


809.0 


168.8 




14.9 


11.1 


TH 61.6 
7« 08.0 


48.0 


138 


106.7 


86.0 


198 


166.0 


191.9 


968 


903.3 


168.8 


Iw 


16.0 


11.7 


48.6 


ISO 


100.6 


86.6 


199 


166.8 


199.6 


969 


904.1 


109.6 


21 


16.8 


19.S 


81 


03.0 


^.3 


140 


110.8 


86 9 


900 


167.6 


193.1 


960 


904.0 


180.1 


M.O 


19.0 


03.8 


49.9 


141 


111 1 


86.8 


901 


168.4 


199.7 


961 


906.7 


169.7 


n 


17. S 


10.6 


88 


04.6 


60.5 


149,111.9 
148119.7 


87.4 


909 


160.9 


194.4 


969 


906.6 


101.8 


98 


16.1; 


14.9 


88 


06.4^ 


61.1 


88.0 


900 


100.0 


196.0 


968 


907.9 


161.0 


M 


18.0 


M.O 


84 


00.9 


01.7 


144 


118.0 


88.7 


904 


100.8 


196.6 


964 


908.0 


169.6 


SO 


10^7 


10.4 


80 


07.0 


69.3 


146 


114.8 


80.8 


906 


161.6 


196.9 


966 


808.8 


168.8 


90 


90.0 


16.0 


86 


07.8 


69.0 


146 


116.0 


80.0 


906 


168.8 


196.8 


966 


800.0 


168.8 


97 


91.9 


ie.6 


87 


66.6 


68.6 


147 


116.0 


00.6 


907 


163.1 


187.4 


967 


810.4 


164.4 


98 


98. It 


17.9 


88 


60.3 


64.9 


148 


116.6 


01.1 


808 


163.0 


188.1 


968 


811.8 


166.0 


90 


98*9 


17.0 


80 


70.1 


64.8 


149 


117.4 


01.7 


909 


164.7 


198.7 


969 


818.0 


106.6 


SO 
01 


9S.6 


18.6 


88 


70.0 


60.4 


160 


118.9 


09.8 


810 


166.6 


199.3 


970 


818.8 


166.8 


94.4 


lo.i 


01 


71.7 


66.0 


161 


119.0 


98.0 


911 


166.3 


199.9 


971 


813.0 


166.8 


89 


96.9 


10.7 


09 


79.6 


66.6 


169 


110.8 


98.6 


919 


167.1 


130.6 


879 


914.3 


167.6 


SO 


96.0 


90.S 


00 


73.8 


67.3 


160 


190.0 


94.9 


918 


167.8 


181.1 


978 


915.1 


168.1 


S4 


96.8 


90.0 


04 


74.1 


67.9 


154 


191.4 


94.8 


914 


168.6 


131.8 


974 


915.9 


168.7 


SO 


97.6 


91.5 


06 


74.0 


68.5 


166 


199.1 


06.4 


915 


160.4 


139.4 


976 


916.7 


160.3 


SO 


98.4 


99.9 


06 


75.6 


00.1 


166 


199.0 


96.0 


916 


170.8 


lU.O 


976 


917.6 


100.0 


S7 


90.9 


99.6 


07 


76.4 


69.7 


167 


198.7 


00.7 


817 


171.0 


133.0 


977 


918.3 


170.5 


SO 


90.9 


90.4 


00 


77.9 


60.3 


168 


194.6 


07.3 


918 


171.8 


134.9 


978 


910.1 


171.9 


SO 


00.7 


94.0 


00 


78.0 


61.0 


160 


196.3 


07.0 


919 


178.6 


134.8 


979 


819.0 


171.8 


40 
41 


81. 


94.6 


100 
101 


78.8 


01.6 


160 


190.1 


08.6 
00.1 


890 
991 


173.4 


186.4 


980 


890.6 


179.4 


89.0 


96.9 


79.6 


68.9 


101 


190.9 


174.8 


130.1 


981 


991.4 


173.0 


49 


M.l 


96.0 


109 


80.4 


69.8 


169 


197.7 


00.7 


999 


174.0 


130.7 


889 


899.9 


173.6 


4S 


00.0 


90.5 


103 


81.9 


63.4 


168 


198.4 


100.4 


998 


175.7 


137.3 


983 


993.0 


174.9 


44 


04.7 


97.1 


104 


88.0 


64.0 


164 


190.9 


101.0 


994 


176.6 


137.0 


984 


993.8 


174.8 


40 


06.6 


97.7 


106 


89.7 


04.0 


166 


130.0 


101.0 


996 


177.8 


138.5 


886 


884.0 


176.5 


46 


SO. 9 


98.S 


106 


83.6 


.06.3 


166 


100.0 


109.9 


996 


178.1 


130.1 


886 


996.4 


176.1 


47 


S7.0 


98.0' 


107 


84.3 


06.9 


167 


131.6 


109.8 


997 


178.0 


130.8 


987 


886.8 


176.7 


40 


07.8 


90.0, 


108 


85.1 


66.5 


168 


139.4 


108.4 


898 


170.7 


140.4 


988 


886.9 


177.3 


40 


S8.6 


00.91 


100 


86.9 


67.1 


169 


133.9 


104.0 


889 


180.6 


141.0 


989 


997.7 


177.9 


00 
01 


S9.4 


30.8' 


110 


86.7 


67.7 


170 
171 


134.0 


104.7 


930 
931 


181.8 


141.0 


990 


998.6 


178.5 


40.9 


S1.4 


111 


87.5 


68.3 


134.7 


106.3 


189.0 


148.8 


991 


880.8 


179.8 


09 


41.0 


SS.O; 


119 


88.3 


69.0 


179 


136.6 


106.0 


989 


188.8 


148.8 


999 


880.1 


179.8 


OS 


41.8 


38.6 


lis 


89.0 


00.6 


173 


136.3 


106.6 


938 


188.0 


148. 4 


998 


980.0 


180.4 


54 


49.0 


83.9 


114 


80.8 


70.8 


174 


137.1 


107.1 


934 


184.4 


144.1 


994 


981.7 


181.0 


00 


4S.S 


33.9 


116 


00.6 


70.8 


176 


137.0 


107.7 


936 


186.9 


144.7 


806 


888.6 


101.6 


06 


44.1 


84,5i 


lie 


01.4 


71.4 


170 


188.7 


108.4 


9S6 


186.0 


146.8 


900 


883.8 


188.8 


07 


44.0 


86. 1 


117 


09.9 


79.0 


177 


130.6 


109.0 


937 


186.8 


146.0 


997 


934.0 


188.0 


00 


46.7 


86.7 


118 


93.0 


79.0 


178 


140.3 


100.0 


938 


187.6 


146.6 


906 


984.8 


188.6 


60 


40.6 


se.s 


110 


93.8 


73^3 


170 


141.1 


llO.fl 


839 


188.3 


147.1 


999 


936.6 


184.1 


00 


47.S 


se.o 


180 


94.6 


73.0 


180 
Dut 


141.8 


iio.a 


940 


180.1 


147.8 


800 


936.4 


184.7 


D«p. 


Ut. 


D«p. 


Ut.1 


©•p. 


Ut.1 


Diit 


D«p. 


Ut.l 


Bitt 


Dtp. 


Ut. 




For 52 Degreeo. 1 









TABLE IL 66 1 




Difference of Latitude and Departure for 30 Degreeo. 1 


Disc 


Lat. 


Dep. 


But 
01 


Lat. 


Dep. 

88.4 


Dist 
121 


Lat. 
94.0 


Dep. 

76.1 


Uiit 

181 


Lat. 


Dep. 


Dist 
94i 


Lat. 


Dep. 


1 


00.8 


00.0 


47.4 


140.7 


113.9 


187.3 


151.7 


2 


01.0 


01.8 


69 48.9 


89.0 


122 


94.8 


76.8 


182 


141.4 


114.5 


942 


188.1 


152.8 


8 


09.8 


01.9 


63! 49*0 


39.6 


123 


95.6 


77.4 


183 


142.2 


115.2 


243 


188*8 


152.9 


4 


08.1 


09.6 


64 


40.7 


40.8 


194 


96*4 


78.0 


184 


143»0 


115.8 


244 


189.6 


153.6 


6 


08.9 


08.1 


65 


50.5 


40.9 


125 


97.1 


78.7 


185 


143.8 


116.4 


245 


190.4 


154.2 


6 


04.7 


03.8 


66 


51.3 


41.5' 


126 


97.9 


79.3 


186 


144.5 


117.1 


246 


191.9 


154.8 


7 


05.4 


04.4 


67 


52.1 


42.21 


127 


98.7 


79.9 


187 


145.3 


117.7 


247 


199^0 


155.4 


8 


06.9 


06.0 


68 


52.8 


49.8' 


128 


99.5 


80.6 


188 


146.1 


118.3 


248 


192.7 


156.1 


9 


07.0 


05.7 


69 


53.6 


43.4 


199l<>6*8 


81.2 


189 


140.9 


118.9 


240 


198.5 


156.7 


11 


07.8 


06.3 


70 
71 


54.4 


44.1 
44.7 


130|l01.0 


81.8 


J90 
191 


147.7 


119.6 


250 
251 


194.8 


157.3 


08.5 


06.9 


55.9 


131 


101.8 


82.4 


148.4 


120.2 


195.1 


158.0 


19 


09.8 


07.0 


72 


56.0 


45.3 


132;I09.6 


83.1 


192 


149.2 


190.8 


252 


195.8 


U8.6 


IS 


10.1 


08.9 


73 


50.7 


45.9 


133 


103.4 


83.7 


103 


150.0 


121.5 


963 


190.6 


169.2 


14 


10.9 


08.8 


74 


67.5 


40.6 


134 


104.1 


84.3 


194 


150 i8 


122.1 


954 


197.4 


159.8 


16 


11.7 


09.4 


75 


58.3 


47.2 


135 


104.9 


85.0 


195 


151.5 


122.7 


955 


198.2 


160.5 


16 


19.4 


10.1 


76 


69.1 


47.8 


136 


105.7 


85.6 


196 


152.3 


193.3 


956 


108.9 


161.1 


17 


IS. 9 


10.7 


77 


59.8 


48.5 


137 


106.5 


86.2 


197 


153;1 


124.0 


957 


199.7 


161.7 


18 


14.0 


11.3 


78 


60.6 


49.1 


138 


107.2 


86.8 


198 


153.9 


194.0 


958 


900.5 


162.4 


19 


14.8 


19.0 


79 


61.4 


49.7 


189 


108.0 


87.5 


199 


154.7 


125.2 


959 


901.8 


163.0 


90 
91 


15.5 
16.S 


12.6 


80 
81 


69.2 


50.3 


140 
141 


108.8 


88.1 


200 
201 


155.4 


125.0 
196.5 


960 
961 


902.1 


168.6 


13.9 


69.9 


51.0 


109.6 


88.7 


150.2 


202.8 


164.8 


99 


17.1 


18.8 


82 


63.7 


51.6 


142 


110.4 


89.4 


909 


157.0 


197.1 


962 


203«0 


164.9 


9S 


17.9 


14.5 


83 


64.5 


59.2 


143 


111.1 


90.0 


203 


157.8 


127.8 


263 


204.4 


165.6 


94 


18.7 


16.1 


84 


65.3 


52.9 


144 


111.9 


90.6 


904 


158.5 


198.4 


964 


906.9 


166.1 


95 


19.4 


15.7 


85 


66.1 


68.5 


145 


112.7 


91.3 


205 


159.3 


199.0 


265 


905.9 


166.8 


90 


90.9 


16.4 


86 


66.8 


64.1 


146 


118.5 


91.9 


206 


160.1 


199.6 


266 


900.7 


167.4 


97 


91.0 


17.0 


87 


07.0 


54.8 


147 


114.2 


92.5 


207 


160.9 


130.3 


267 


907.5 


168.0 


98 


91.8 


17.0 


88 


08.4 


56.4 


148 


116.0 


93.1 


208 


101.0 


130.9 


268 


208.3 


108.7 


99 


99.5 


18.8 


89 


09.9 


56.0 


149 


116.8 


93.8 


209 


162.4 


131.5 


269 


209.1 


169.8 


SO 


93.8 


18.9 


90 
91 


09.9 


56.6 


150 
151 


110.6 
117.3 


94.4 


210 
911 


163.2 


182.2 


270 
271 


209.8 


169.9 


SI 


94.1 


19.5 


70.7 


67.3 


95.0 


164.0 


132.8 


210.6 


170.6 


89 


94.9 


20.1 


92 


71.6 


57.0 


152 


118.1 


95.7 


919 


164.8 


133.4 


272 


211.4 


171.2 


88 


95.0 


90.8 


93 


79.3 


58.5 


153 


118.9 


96.3 


213 


165.5 


134.0 


273 


212.2 


171.8 


84 


90.4 


91.4 


94 


73.1 


69.2 


154 


119.7 


96.9 


214 


166.3 


134.7 


274 


212.9 


172.4 


85 


97.9 


99.0 


05 


73.8 


59.8 


165 


120.5 


97.6 


916 


167.1 


185.8 


276 


218.7 


173.1 


80 


88.0 


99.7 


96 


74.6 


60.4 


156 


121.9 


98.9 


910 


167.9 


135.9 


976 


214.5 


178.7 


87 


98.8 


98.8 


97 


75.4 


61.0 


167 


199.0 


98.8 


917 


168.6 


180.0 


977 


215.8 


174.8 


88 


99.5 


98.9 


98 


76.9 


61.7 


168 


199.8 


99.4 


918 


169.4 


137.9 


978 


916.0 


175.0 


89 


80.8 


24.5 


99 


76.9 


62.3 


169 


193.6 


100.1 


219 


170.2 


187.8 


979 


916.8 


175.6 


40 
41 


81.1 


95.9 


100 


77.7 


62.9 


160 
161 


194.3 


100.7 


990 
991 


171.0 


188.6 


980 


217.6 


176.9 


81.9 


95.8 


101 


78.5 


68.6 


195.1 


101.8 


171.7 


139.1 


981 


918.4 


176.8 


49 


89.0 


96.4 


109 


79.3 


64.2 


162 


195.9 


101.9 


999 


172.5 


139.7 


282 


919.2 


177.6 


4S 


S8.4 


97.1 


103 


80.0 


64.8 


168 


196.7 


109.0 


993 


173.3 


140.8 


283 


219.9 


178.1 


44 


84.9 


97.7 


104 


80.8 


65.4 


164 


197.5 


103.9 


994 


174.1 


141.0 


284 


220.7 


178.7 


45 


35.0 


98.8 


105 


81.6 


66.1 


165 


198.9 


103.8 


995 


174.9 


141.0 


285 


221.5 


179.4 


40 


36.7 


98.9 


100 


89.4 


66.7 


166 


199.0 


104.5 


996 


175.0 


149.9 


286 


922.8 


180.0 


47 


80.5 


99.6 


107 


83.2 


67.8 


167 


199.8 


105.1 


997 


170.4 


149.9 


987 


228.0 


180.0 


48 


37 <8 


80.9 


108 


83.9 


68.0 


168 


130.6 


106.7 


998 


177.2 


148.5 


988 


228.8 


181.9 


49 


88.1 


80.8 


109 


84.7 


68.6 


169 


181.8 


100.4 


999 


178.0 


144.1 


989 


924.6 


181.9 


50 
51 


88.9 


81.5 


110 
111 


85.5 


69.9 


170 


139.1 


107.0 


930 
931 


178.7 


144.7 


990 
991 


225.4 


182.6 


89.4^ 


32.1 


86i3 


69.9 


171 


132.9 


107.0 


179.5 


145.4 


296.1 


188.1 


09 


40.4 


82.7 


112 


87.0 


70.5 


172 


133.7 


108.2 


932 


180.3 


140.0 


999 


226.9 


183.8 


58 


41.9 


83.4 


113 


87.8 


71.1 


173 


134.4 


108.9 


233 


181.1 


140.6 


993 


227.7 


184.4 


54 


49.0 


84.0 


114 


88.6 


71.7 


174 


135.2 


109.5 


834 


181.9 


147. S 


994 


928.5 


185.0 


55 


49.7 


84.0 


115 


89.4 


78.4 


176 


136.0 


110.1 


235 


182.0 


147.9 


995 


299.3 


185.0 


60 


48.5 


85.2 


110 


90.1 


73.0 


176 


136.8 


110.8 


236 


183.4 


148.5 


296 


230.0 


180.3 


67 


44^8 


85.9 


117 


90.9 


73.6 


177 


137.6 


111.4 


237 


184.2 


149.1 


997 


280.8 


180.9 


68 


45.1 


80.6 


118 


91.7 


74.8 


178 


138.3 


112.0 


238 


185.0 


149.8 


998 


231.6 


187.6 


69 


45.9 


87.1 


119 


92.5 


74.9 


179 


139.1 


112.6 


239 


185.7 


150.4 


999 


232.4 


188.9 


00 
Dist 


46.6 


87.8 


190 


98.3 


75.5 


180 
Dist 


139.9 


113.8 


240 

DistI 


180.5 


151.0 


300 
Dist 


283.1 


188 8 


Dep. 


L«t 


Dist 


Dep. 


Ut. 


Dep. 


Lat. 


J)ep.>.Lat.| 


Dep. ' Lat. | 


• 




• 


For 51 Degr< 


36S. 


_J 



56 TABLE II. 


Diflference of Latitude and Departure for 40 Degrees. 


Diet 

1 


Lat. 


Dep. 


Dist 
61 


Ut. 


Dep 1 


Dist 
121 


Ut. 


Dep. 1 


Dist 
181 


Ut. 


Dep. 


;Dift 


Ut. 


Dep.l 


00.8 


00.6 


46.7 


39.2 


92.7 


77.8' 


138.7 


116.8 


241184.6,154.91 


2 


01.6 


01.3 


62 


47 


.6 


39.9 


122 


93.5 


78.4 


182 


139.4 


117.0 


242 


185.4165.61 


3 


02.3 


01.9 


63 


48 


.3 


40.6 


123 


94.2 


79.1. 


183 


140.2 


117.6 


243 


186.l!l56.9| 


4 


03.1 


02.6 


64 


49 


.0 


41.1: 


124 


95.0 


79.7 


184 


141.0 


118.3 


244 


186.9166.81 


6 


03.8 


03.2 


65 


49 


.8 


41.8 


125 


95.8 


80.3 


185 


141.7 


118.9 


245 


187. 7157. 51 


6 


04.6 


03.9 


66 


60 


.6 


42.4 


126 


96.5 


81.0 


186 


142.5 


119.6 


246108.4,158.11 


7 


06.4 


04.5 


67 


51 


.3 


43.1 


127 


97.3 


81.6 


187 


143.3 


120.2 


247189.2,158.81 


8 


06.1 


05.1 


68 


62 


.1 


43.7 


128 


98.1 


82.3 


188 


144.0 


120.8 


248 190.0,159.41 





06.9 


05.8 


69 


52 


.9 


44.4 


129 


98.8 


82.9, 


189 


144.8 


121.6 


240190.7,160.11 


to 


07.7 


06.4 


70 
71 


53 


.6 


45.0 


130 
131 


99.6 


83.6 


190 


145.5 


122.1 


260191.5 
1 26i;i92.3 


160.71 


11 


08.4 


07.1 


64 


.4 


45.6 


100.4 


84.2 


191 


146.3 


122.8 


161.31 


12 


09.2 


07.7 


72 


66 


.2 


46.3 


132 


101.1 


84.8 


192 


147.1 


123.4 


252193.0,162.0 


13 


10.0 


08.4 


73 


65. 


.9 


46.9 


133 


101.9 


85.5, 


193 


147.8 


124.1 


253193.8162.6 


14 


10.7 


09.0 


74 


66 


.7 


47.6 


134 


102.6 


86.1 


194 


148.6 


124.7 


254 194.6,163.3 


16 


11.6 


09.6 


75 


57 


.6 


48.2' 


135 


103.4 


86.8 


195 


149.4 


125.3 


255 196.3163.9 


16 


12.3 


10.3 


76 


58. 


.2 


48.9, 


136 


104.2 


87.4 


196 


150.1 


126.0 


256196.1164.6 


17 


13.0 


10.9 


77 


69, 


.0 


49.5, 


137 


104.9 


88.1 


197 


160.9 


^6.6 


267196.9166.9 


18 


13.8 


11.6 


78 


69 < 


.8 


60.11 


138 


105.7 


88.7 


198 


151.7 


127.3 


258197.6165.8 


19 


14.6 


12.2 


79 


60. 


.6 


60.8, 


139106.5 


89.3 


199 


162.4 


127.9 


259 198. 4*166.5 


90 
21 


15.3 


12.9 


80 
81 


61. 


.3 


51.4 


140 
141 


107.2 


90. Oj 


200 
201 


153.2 


128.6 


260109.2 167.1 
261199.9167.8 


16.1 


13.5 


62. 


.0 


52. li 


108.0 


90.6; 


1(^4.0 


129.2 


22 


16.9 


14.1 


82 


62. 


8 


62. 7i 


142108.8 


91.3 


202 


154.7 


129.8 


262 200.7 168.4 


23 


17.6 


14.8 


83 


63. 


,6 


63.4 


143,109.6 


01.9. 


203 


155.5 


130.5 


263 201.5 169.1 


34 


18.4 


15.4 


84 


64. 


3 


64.0 


144*110.3 


92.6 


204 


156.3 


131.1 


264 202.2169.7 


26 


19.2 


16.1 


85 


66. 


.1 


54.6 


145 111.1 


93.2: 


205 


167.0 


131.8 


265 203.0170.3 


26 


19.9 


16.7 


86 


65. 


.9 


55.3 


146111.8 


93.8 


206 


157.8 


132.4 


266,203.8171.0' 


27 


20.7 


17.4 


87 


66. 


.6 


65.9, 


147[112.6 


94.5 


207 


158.6 


133.1 


267 204.5 171.6 


28 


21.4 


18.0 


88 


67. 


A 


66.6 


148|ll3.4 


95.1' 


208 


159.3 


133.7 


268;205.3172.3 


29 


22.2 


18.6 


89 


68. 


.2 


57.2 


149114.1 


95.8; 


209 


160.1 


134.3 


269 906.1 


172.9| 


30 


23.0 


19.8 


90 


68. 


.9 


67.9 


150114.9 


96.4; 


210 
211 


160.9 


135.0 


270 
271 


206.8 


173.6| 


31 


23.7 


19.9 


91 


69. 


7 


68.5 


151|115.7 


97. 1| 


161.6 


135.6 


207.6 


174.21 


32 


24.5 


20.6 


92 


70, 


6 


59.1 


152116.4 


97. 7i 


212 


162.4 


136.3 


272 908.4 174.81 


33 


25.3 


21.2 


93 


71. 


.2 


59.8 


163;ll7.2 


98.3 


213 


163.2 


136.9 


273'209. 1175.51 


34 


26.0 


21.9 


94 


72. 


.0 


60.4 


154 


118.0 


99.0; 


214 


163.9 


137.6 


274'209.Q 


176.1 


35 


26.8 


22.5 


95 


72. 


8 


61.1 


155 


118.7 


99.6, 


215 


164.7 


138.2 


275910.7 


176.8 


36 


27.6 


23.1 


96 


73. 


.5 


61.7 


156 


119.5 


100. 3| 


216 


165.6 


138.8 


276 211.4 


177.4 


37 


28.3 


23.8 


97 


74. 


.3 


62.4 


167 


190.3 


100.9 


217 


166.2 


139.6 


277 


212.2 


178.1 


38 


29.1 


24.4 


98 


76. 


.1 


63.0 


158 


121.0 


101.6 


218 


167.0 


140.1 


278 213.0 


178.7 


39 


29.9 


26.1 


99 


75. 


.8 


63.6 


159 


121.8 


102.2 


219 


167.8 


140.8 


279|213.7 


179.3 


40 
41 


30.6 


26.7 


100 


76 


.6 


64.3 


160 
161 


122.6 


102.8 
103.5 


220 
221 


168.5 


141.4 


280,214.5 


180.0 


31.4 


26.4 


101 


77 


.4 


64.9, 


123.3 


169.3 


142.1 


281;215.3 


180.6 


42 


32.2 


27.0 


102 


78 


.1 


65.6 


162 


124.1 


104.1 


222 


170.1 


142.7 


282,216.0 


181.3 


43 


32.9 


27.6 


103 


78 


.9 


66.2 


163 


124.9 


104.8 


223 


170.8 


143.3 


283:216.8 


181.9 


44 


33.7 


28.3 


104 


79 


.7 


66.8 


164 


126.6 


106.4 


224 


171.6 


144.0 


284 217.6 


182.6 


45 


34.6 


28.9 


105 


80 


.4 


67.5 


165 


126.4 


106.1 


226 


172.4 


144.6 


285 218.3 


183.3 


40 


36.2 


29.6 


106 


81 


.2 


68.1 


166 


127.2 


106.7 


226 


173.1 


146.3 


286 219.1 


183.8 


47 


36.0 


80.2 


107 


82 


.0 


68.8 


167 


127.9 


107.3 


227 


173.9 


145.9 


287|219.9 


184.6 


48 


36.8 


30.9 


108 


82 


.7 


69.4 


168 


128.7 


108.0 


228 


174.7 


146.6 


288220.6 


185.1 


49 


37.6 


31.5 


109 


83 


.5 


70.1 


169 


129.5 


108.6 


229 


176.4 


147.9 


289221.4 


183.8 


50 


38.3 


32.1 


110 


84 


.3 


70.7 


170 


130.2 


109.3 


230 


176.2 


147.8 


290 
291 


222.2 


186.4 


61 


39.1 


32.8 


111 


86 


.0 


71.3 


171 


131.0 


109.9 


231 


177.0 


148.6 


229.9 


187.1 


62 


39.8 


33.4 


112 


86. 


.8 


72.0 


172 


131.8 


110.0 


932 


177.7 


149.1 


292 223.7 


187.7 


63 


40.6 


34.1 


113 


86 


.6 


72.6 


173 


132.5 


111.9 


233 


178.6 


149.8 


293 224.5 


188.3 


64 


41.4 


34.7 


114 


87 


.3 


73.3 


174 


133.3 


111.8 


234 


179.8 


150.4 


294 226.2 


189.0 


66 


42.1 


35.4 


115 


88. 


.1 


73.9 


176 


134.1 


112.6 


235 


180.0 


161.1 


295 


926.0 


189.6 


56 


42.9 


36.0 


116 


88 


.9 


74.6 


176 


134.8 


113.1 


236 


180.8 


151.7 


296 


996.7 


190.3 


67 


43.7 


36.6 


117 


89. 


.6 


75.2' 


177 


136.6 


113.8 


237 


181.6 


159.3 


297 


227.5 


190.9 


68 


44.4 


37.3 


118 


90. 


.4 


75.8 


178 


136.4 


114.4 


238 


182.3 


153.0 


298 


298.3 


191.6 


69 


46.2 


37.9 


119 


91. 


.2 


76.6 


179 


137.1 


116.1 


239 


183.1 


163.6 


999 


229.0 


192.9 


60 


46.0 


38.6 


120 


91. 


.0 


77.1 


180 


137.9 


115.7 


240| 


183.9 


164.3 


300 


229.8 


199.8 


Dist 


Dep. 


Lat 


Dist 


D«p. 


Ut. 


Dist 


Dep. 


Lat. 


DistI 


Dep.i ULi 


Dist 


Dep. 


Ut. 


For 50 Degrees 


• 
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TABLE IL 57 1 




Difference of Latitude and Departure for 41 Degrees. 1 


Diat 
1 


Ut. 


Dep. 


DlBt 


Lat. 


.Dep. 


Oiat 
121 


Lat 


Dep. 


Diat 
181 


Lat. 


Dep. 


iDist 
241 


Lat. 


Dep. 


00.8 


00.7 


61 


40.0 


40.0 


91.3 


79.4 


136. 6 


118.7 


181.0 


158.1 


2 


01.5 


01.3 


62 


40. 


.8 


40.7 


122 


92.1 


80.0 


182 


137.4 


119.4 


242 


182.6 


158.8 


S 


02.3 


02.0 


63 


47. 


.5 


41.3 


123 


92.8 


80.7 


183 


138.1 


120.1 


243 


183.4 


159.4 


4 


03.0 


02.6 


64 


48. 


3 


42.0 


124 


93.6 


81.4 


184 


133.9 


120.7 


244 


184.1 


160.1 


5 


03.8 


03.3 


65 


49. 


J 


42.6 


125 


94.3 


82.0 


J85 


139.6 


121.4 


245 


184.9 


160.7 


6 


04.5 


03.9 


66 


49. 


.8 


43.3 


126 


95.1 


82.7 


186 


140.4 


122.0 


246 


185.7 


161.4 


7 


05.3 


04.6 


67 


50, 


.6 


44.0 


127 


95.8 


83.3 


187 


141.1 


122.7 


247 


186.4 


162.0 


8 


06.0 


05.2 


68 


51, 


.3 


44.6 


128 


96.6 


84.0 


188 


141.9 


123.3 


248 


187.2 


162.7 


9 


06.8 


05.9 


69 


52, 


.1 


45.3 


129 


97.4 


84.6 


180 


142.6 


124.0 


24t; 


187.9 


163.4 


10 
11 


07.5 


06.0 


70 


52. 


.8 


45.9 
46.6 


ISO 
131 


98.1 


85.3 


190 


143.4 


124 7 


250 
251 


188.7 


164.0 


08.8 


07.2 


71 


53 


.6 


98.9 


85.9 


191 


144.1 


125.3 


189.4 


164.7 


12 


09.1 


07.0 


72 


54, 


.3 


47.2 


132 


99.6 


86.6 


192 


144.9 


126.0 


252 


190.2 


165.3 


IS 


09.8 


08.5 


73 


55. 


.1 


47.9 


133 


100.4 


87. S 


193 


145.7 


126.6 


253 


190.9 


160.0 


14 


10.6 


00*2 


74 


55. 


.8 


48.5 


134 


101.1 


87.9 


194 


146.4 


127.3 


254 


191.7 


166.6 


15 


11.3 


09.8 


75 


56 


.6 


49.2 


135 


101.0 


88.6 


195 


147.2 


127.9 


255 


192.5 


167.3 


16 


12.1 


10.5 


76 


57 


.4 


49.9 


130 


102.6 


89.2 


19G 


147.9 


128.6 


25() 


193.2 


168.0 


17 


12.8 


11.2 


77 


58. 


.1 


50.5 


137 


103.4 


89.9 


197 


148.7 


129.2 


257 


194.0 


168.6 


18 


13.6 


11.8 


78 


58, 


.9 


51.2 


138 


104.1 


90.5 


198 


149.4 


129.9 


258 


194.7 


169.3 


19 


14.3 


12.5 


79 


59 


.6 


51.8 


139 


104.9 


01.2 


199 


150.2 


130.6' 


259 


195.5 


169.9 


20 
21 


15.1 


13.1 


80 
81 


60. 


,4 


52.5 


140 
141 


105.7 


91.8 


200 
201 


150.9 


131.2 


260 


196.2 


170.6 


15.8 


13.8 


61. 


.1 


53.1 


106.4 


92.5 


151.7 


131.9! 


261 


197. V 


171.2 


22 


16.6 


14.4 


82 


61 


.9 


53.8 


142 


107.2 


93.2 


202 


152.5 


132.5 


262 


197.7 


171.9 


23 


17.4 


15.1 


83 


62, 


.6 


54.5 


143 


107.9 


93.8 


203 


153.2 


133.2 


263 


198.5 


172.5 


24 


18.1 


15.7 


84 


63 


.4 


55.1 


144 


108.7 


94.5 


204 


154.0 


133. 8| 


264 


199.2 


173.2 


25 


18.9 


16.4 


85 


04. 


2 


55.8 


145 


100.4 


95.1 


205 


154.7 


134.5 


265 


200.0 


173.9 


26 


19.6 


17.1 


86 


64. 


9 


56.4 


146 


110.2 


95.8 


206 


155.5 


135. 1< 


266 


200.8 


174.5 


27 


20.4 


17.7 


87 


65. 


.7 


57.1 


147 


110.9 


96.4 


207 


156.2 


135.8 


267 


201.5 


176.2 


28 


21.1 


18.4 


88 


66 


.4 


57.7 


148 


111.7 


97.1 


208 


157.0 


136.5 


268 


202.3 


175.8 


29 


21.9 


19.0 


89 


67. 


2 


58.4 


149 


112.5 


97.8 


209 


157.7 


137.1 


269 


203.0 


176.5 


SO 


22.6 


19.7 


90 
91 


67 


.9 


59.0 


150 
151 


113.2 


98.4 


210 
211 


158.5 
159.2 


137.8 

1 


270 
271 


203.8 


177.1 


31 


23.4 


20.3 


68, 


.7 


59.7 


114.0 


99.1 


138.4! 


204.5 


177.8 


32 


24.2 


21.0 


92 


69 


.4 


60.4 


152 


114.7 


99.7 


212 


160.0 


139.1 


27i 


205.3 


178.4 


33 


24.9 


21.6 


93 


70 


,2 


61.0 


153 


115.5 


100.4 


213 


160.8 


130.?! 


273 


2(;6.0 


179.1 
179.8 


34 


25.7 


22.3 


94 


70 


.9 


61.7 


154 


116.2 


101.0 


2U 


161.5 


140.4 


274 


206.8 


35 


26.4 


23. Ol 


95 


71 


.7 


62.3 


155 


117.0 


101.7 


215 


102.3 


141.1 


276 


207.5 


180.4 


36 


27.2 


23.6 


96 


72 


.5 


63.0 


156 


117.7 


102.3 


216 


163.0 


141.7 


276 


2U8.3 


181.1 


37 


27.9 


24.3 


97 


73 


.2 


63.6 


157 


118.5 


103.0 


217 


163.8 


142.4 


277 


209.1 


181.7 


38 


28.7 


24.9 


98 


74 


.0 


64.3 


158 


119.2 


103.7 


218 


164.5 


143.0 


278 


209.8 


182.4 


SO 


39.4 


25.6 


99 


74 


.7 


64.9 


159 


120.0 


104.3 


219 


165.3 


143.7 


279 


210.6 


183.0 


40 
41 


30.2 


26.2 


100 
101 


75, 


.5 


65.6 


160 
161 


120.8 


105.0 


220 


166.0 


144.3 


280 


211.3 


183.7 


30.9 


26.0 


76, 


,2 


66.3 


121.5 


105.6 


221 


166.8 


145.0 


281 


212.1 


184.4 


42 


31.7 


27.6 


102 


77, 


.0 


66.0 


162 


122.3 


106. S 


222 


167.5 


145.6 


282 


212.8 


185.0 


43 


32.5 


28.2 


103 


77, 


.7 


67.6 


163 


123.0 


106.9 


223 


168.3 


146.3 


283 


213.6 


185.7 


44 


33.2 


28.9 


104 


78, 


.5 


68.2 


164 


123.8 


107.6 


224 


169.1 


147.0 


284 


214.3 


186.3 


45 


34.0 


29.5 


105 


79, 


.2 


68.9 


165 


124.5 


108.2 


225 


169.8 


147.6 


285 


215.1 


187.0 


46 


S4.7 


30.2 


106 


80 


.0 


69.5 


166 


125.3 


108.9 


226 


170.0 


148.3 


286 


215.8 


187.6 


47 


35.5 


80.8 


107 


80, 


.8 


70.2 


167 


126.0 


109.6 


227 


171.3 


148.9 


287 


216.6 


188.3 


48 


36.2 


SI.5 


108 


81 


.5 


70.9 


168 


120.8 


110.2 


228 


172.1 


140.0 


288 


217.4 


188.9 


40 


37.0 


32.1 


109 


82. 


.3 


71.5 


109 


127.5 


110.9 


229 


172.8 


150.2 


289 


218.1 


189.6 


50 


37.7 


32.8 


110 
111 


83, 


.0 


72.2 


170 
17] 


128.3 
129.1 


111.5 


230 
.231 


173.6 


150.9 


290 
.291 


218.9 
219.6 


190.3 


51 


38.5 


83.5 


83. 


.8 


72.8 


112.2 


174.3 


151.5 


190.9 


62 


39.2 


34.1 


112 


84, 


,5 


73.5 


172 


129.8 


112.8 


232 


175.1 


152.2 


292 


220.4 


191.6 


53 


40.0 


34.8 


113 


85, 


.3 


74.1 


173 


130.6 


113.5 


233 


175.8 


152.9 


.293 


221.1 


192.2 


54 


40.8 


35.4 


114 


86 


.0 


74.8 


174 


131.3 


114.2 


234 


176.6 


153.5 


294 


221.9 


192.9 


55 


41.5 


36.1 


115 


86 


.8 


75.4 


175 


132.1 


114.8 


235 


177.4 


154.2 


205 


222.6 


193.5 


56 


42.3 


36.7 


116 


87 


.5 


76.1 


176 


132.8 


115.5 


236 


178.1 


154.8 


296 


223.4 


194 2 


57 


43.0 


37.4 


117 


88, 


.3 


76.8 


177 


133.6 


116.1 


237 


178.9 


155.5 


297 


224.1 


194.8 


68 


43 8 


38.1 


118 


89 


.1 


77.4 


178 


134.3 


110.8 


238 


179.6 


156.1 


298 


224.9 


195.5 


50 


44.5 


38.7 


119 


89. 


.8 


78.1 


179 


135.1 


117.4 


239 


180.4 


156.8 


299 


225.7 


196.2 


00 


45.3 


39.4 


120 
Dist 


90, 


.6 


78.7 


180 
Diat 


135. «i 


118.1 


240 


181 1 


157.5 


300 
Dist 


226.4 


196.8 


Diat 


Ddp. 


Ut. 


Dej 


>. 


Lat 


Dep. 


Lat. 


Diat 


Dep. 


Lat. 


Dep. 


Lat. 



H 



For 49 Degrees. 
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TABLE II. 


Difference of Latitude and Departare for 42 Degrees. 


Dist 


Lat. 


.Dep. 


Dist 
61 


;Lat. 


D«p. 


Dist 
121 


Lat 


Dep. 


Dist 
181 


Ut 


Dep. 


Dist Lat 


Dep. 


1 


00.7 


00.7 


45.3 


40.8 


89.9 


81.0 


134.6 


121.1 


241 


179.1 


161.3 


2 


01.5 


01.3 


62 


46.1 


41.5 


122 


90.7 


81.6 


182 


135.3 


121.8 


242 


179.8 


161.9 


S 


02.2 


02.0 


63 


46.8 


42.2 


123 


91.4 


82.3 


183 


136.0 


122.6 


243 


180.6 


162.6 


4 


oa.o 


02.7 


64 


47.6 


42.8 


124 


92.1 


83.0 


184 


136.7 


123.1 


244 


181.3 


163.3 


6 


03.7 


03.3 


65 


48.3 


43.5 


125 


92.9 


83.6 


185 


137.6 


123.8 


245 


182.1 


163.9 


6 


04.5 


04.0 


66 


49.0 


44.2 


126 


93.6 


84.3 


186 


138.2 


124.5 


246 


182.8 


164.6 


T 


05.2 


04.7 


67 


49.8 


44.8 


127 


94.4 


85.0 


187 


139.0 


125.1 


247 


183.6 


165.3 


8 


05.9 


05.4 


68 


60.5 


45.5 


128 


05.1 


85.6 


188 


139.7 


126.8 


248 


184.3 


165.9 


9 


00.7 


06.0 


69 


51.3 


46.2 


129 


95.9 


86.3 


189 


140.6 


126.5 


249 


185.0 


166-6 


10 
11 


07.4 


06.7 


70 
71 


52.1 


46.8 


130 
131 


96.6 


87.0 


190 
191 


141.2 


127.1 


250 


185.8 


107.3 


08.2 


07.4 


52.8 


47.5 


97.4 


87.7 


141.9 127.81 


251 


186.6 


168.0 


12 


08.9 


08.0 


72 


53.5 


48.2 


132 


98.1 


88.3 


198 


142.7 


128.6 


252 


187.3 


168.6 


IS 


09.7 


08.7 


73 


54.2 


48.8 


133 


98.8 


89.0 


193 


143.4 


129.1 


263 


188.0 


169.3 


14 


10<4 


09.4 


74 


65.0 


49.5 


134 


99.6 


89.7 


194 


144.2 


129.8 


264 


188.8 


170.0 


16 


11.1 


10.0 


75 


65.7 


50.2 


136 


100.3 


90.3 


195 


144.9 


130.6 


266 


189.5 


170.6 


16 


11.9 


10.7 


76 


66.5 


50.9 


136 


101.1 


91.0 


196 


145.7 


131.1 


256 


190.2 


171.3 


17 


12.6 


11.4 


77 


57.2 


51.6 


137 


101.8 


91.7 


197 


146.4 


131.8 


257 


191.0 


172.0 


18 


13.4 


12.0 


78 


58.0 


52.2 


138 


102.6 


92.3 


198 


147.1 


132.6 


258 


191.7 


172.6 


19 


14.1 


12.7 


79 


58.7 


52.9 


139 


103.3 


93.0 


199 


147.9 


133.2 


259 


192.5 


173.3 


20 
21 


14.9 


13.4 


80 
81 


69.5 


63.5 


140 
141 


104.0 


93.7 


200 


148.6 


133.8 


260 


193.2 


174.0 


16.0 


14.1 


60.2 


54.2 


104.8 


94.3 


201 


149.4 


134.6 


261 


194.0 


174.6 


22 


16.3 


14.7 


82 


60.9 


64.9 


142 


105.5 


95.0 


202 


150.1 


136.2 


262 


194.7 


175. S 


23 


17.1 


16.4 


83 


61.7 


55.5 


143 


106.3 


96.7 


203 


150.9 


135.8 


263 


195.4 


176.0 


24 


17.8 


16.1 


84 


62.4 


66.2 


144 


107.0 


96.4 


204 


151.6 


136.6 


264 


196.2 


176.7 


25 


18.6 


16.7 


85 


63.2 


66.9 


145 


107.8 


97.0 


205 


152.3 


137.2 


265 


196.9 


177.3 


26 


19.3 


17.4 


86 


63.9 


67.5 


146 


108.5 


97.7 


206 


163.1 


137.8 


266 


197.7 


178.0 


27 


20.1 


18.1 


87 


64.7 


68.2 


147 


109.2 


98.4 


207 


153.8 


138.6 


267 


198.4 


178.7 


28 


20.8 


18.7 


88 


65.4 


58.9 


148 


110.0 


99.0 


208 


154.6 


139.2 


268 


199.2 


179.3 


29 


21.0 


10.4 


89 


66.1 


59.6 


149 


110.7 


99.7 


209 


155.3 


139.8 


269 


199.9 


180.0 


SO 


22.3 


20.1 


90 
91 


66.9 


60.2 


160 
161 


111.5 


100.4 


210 
211 


156.1 


140.6 


270 
271 


200.6 


180.7 


SI 


23.0 


20.7 


67.6 


60.9 


112.2 


101.0 


156.8 


L41.2 


201.4 


181.3 


S2 


23.8 


21.4 


92 


68.4 


61.6 


152 


IIS.O 


101.7 


212 


157.5 


141.9 


272 


202.1 


182.0 


S3 


24.5 


22.1 


93 


69.1 


62.2 


153 


113.7 


102.4 


213 


158.3 


142.6 


273 


202.9 


182.7 


S4 


25.3 


22.8 


94 


69.9 


62.9 


154 


114.4 


103.0 


214 


159 


143.2 


274 


203.6 


183.3 


35 


26.0 


23.4 


95 


70.6 


63.6 


155 


115.2 


103.7 


215 


159.8 


143.9 


276 


204.4 


184.0 


SO 


26.8 


24.1 


96 


71.3 


64.2 


156 


115.9 


104.4 


216 


160.5 


144.6 


276 


205.1 


184.7 


37 


27.6 


24.8 


97 


72.1 


64.9 


157 


116.7 


106.1 


217 


161.3 


145.2 


277 


206.9 


185.3 


38 


28.2 


26.4 


98 


72.8 


66.6 


168 


117.4 


105.7 


218 


162.0 


145.9 


278 


206.6 


186.0 


SO 


29.0 


26.1 


90 


73.6 


66.2 


169 


118.2 


106.4 


219 


162.7 


146.6 


279 


207.3 


186.7 


40 
41 


29.7 


26.8 


100 


74.3 


66.9 


160 
161 


118.9 


107.1 


220 
221 


163.6 


147.2 


280 
281 


208.1 


187.4 


30.5 


27.4 


101 


76.1 


67.6 


119.6 


107.7 


164.2 


147.9 


308.8 


188.0 


42 


31.2 


28.1 


102 


75.8 


66.3 


162 


120.4 


108.4 


222 


166.0 


148.6 


282 


209.6 


188.7 


43 


32.0 


28.8 


103 


76.5 


68.9 


163 


121.1 


109.1 


223 


166.7 


149.2 


283 


210.3 


180.4 


44 


32.7 


29.4 


104 


77.3 


69.6 


164 


121.9 


109.7 


224 


166.5 


149.9 


284 


Sll.l 


190.0 


46 


33.4 


SO.l 


105 


78.0 


70.3 


165 


122.6 


110.4 


225 


167.2 


160.6 


986 


311.8 


190.7 


46 


34.2 


30.8 


106 


78.8 


70.9 


166 


12S.4 


111.1 


226 


168.0 


161.2 


986 


212.6 


191.4 


47 


S4.0 


31.4 


107 


79.6 


71.6 


167 


124.1 


111.7 


227 


168.7 


161.9 


287 


21S.S 


192.0 


48 


36.7 


32.1 


108 


80.3 


72.3 


168 


124.8 


112.4 


228 


169.4 


162.6 


988 


214.0 


192.7 


49 


36.4 


32.8 


109 


81.0 


72.0 


169 


125.6 


113.1 


229 


170.2 


16S.2 


289 


914.8 


193.4 


60 
61 


37.2 


33.6 


110 
111 


81.7 


73.6 


170 


126.3 


113.8 


230 
231 


170.9 


153.9 


290 


215.6 


194.0 


37.9 


34.1 


82.6 


74.3 


171 


12t.l 


114.4 


171.7 


164.6 


291 


216.3 


194.7 


62 


38.6 


34.8 


112 


83.2 


74.9 


172 


127.8 


115.1 


232 


172.4 


155.2 


292 


217.0 


196.4 


63 


39.4 


35.6 


113 


84.0 


76.6 


173 


128.6 


116.8 


233 


173.2 


156.9 


293 


217.7 


196.1 


64 


40.1 


36.1 


114 


84.7 


76.3 


174 


129.3 


116.4 


234 


173.9 


156.6 


294 


218.5 


196.7 


65 


40. S 


36.8 


115 


85.5 


77.9 


175 


130.1 


117.1 


235 


174.6 


167.2 


295 


219.2 


197.4 


66 


41. € 


37.6 


110 


86.2 


77.6 


176 


130.8 


117.8 


236 


175.4 


167.9 


296 


220.0 


196.1 


67 


42.4 


38.1 


117 


86.9 


78.3 


177 


131.6 


118.4 


237 


176.1 


168.6 


297 


220.7 


196.7 


68 


43.1 


S8.8 


118 


87.7 


79.0 


178 


182.3 


119.1 


238 


176.9 


159.3 


298 


221.5 


199.4 


6fl 


43.8 


39.6 


110 


88.4 


79.6 


179 


133.0 


119.8 


239 


177.6 


159.9 


299 


222.2 


200.1 


0€ 


44. C 


40.1 


130 

iDisi 


89.2 


80.3 


18d 


133.8 


120.4 


240 
Dist 


178.4 


160.6 


300 
Dist 


222.9 


200.7 


Dist 


Dep. 


1 Lat. 


Dep. 


Lat 


Dist 


Dep. 


Lat 


Dep. 


Lat. 


Dep. 


l.at 



For 48 Degrees. 





TABLE IL 50 


DiSei 


rence ^Latitade and Depaituie &r 43 Degrees. 


Due 


LaU 


U«p. 


DitC 
61 


Ut. 


Dep. 


Diit 
121 


LO. 


Dep. 


Diet 


Let. 


De^ 


Diet 
"241 


Ut. 
176.3 


Dep. 


1 


00.7 


00.7 


44.6 


41.6 


H8.5 


82.6 


181 


132.4 


123.4 


161.4 


s 


01.6 


01.4 


62 


45.3 


42.3 


128 


88.2 


83.2 


182 


133.1 


124.1 


242 


177.0 


165.0 


I 


02.2 


02.0 


63 


46.1 


43.0 


123 


90.0 


83.9 


188 


133.8 


124.8 


243 


in.7 


165.7 


4 


02.0 


02.7 


64 


46.8 


43.6 


124 


00.7 


84.6 


184 


134-6 


125.5 


244 


178.5 


166.4 


5 


03.7 


03.4 


65 


47.5 


44.3 


125 


91.4 


85.2 


185 


135.3 


126.2 


245 


179.2 


167.1 


C 


04.4 


04.1 


66 


48.3 


45.0 


126 


02.9 


85.9 


186 


136.0 


126.9 


246 


179.9 


167.8 


T 


06.1 


04.8 


67 


40.0 


45.7 


127 


92.9 


86.6 


187 


136.8 


127.5 


247 


180.6 


168.5 


8 


05.0 


05.5 


68 


49.7 


46.4 


128 


93.6 


87.3 


188 


137.5 


128.2 


248 


181.4 


160.1 


9 


06.6 


06.1 


60 


50.5 


47.1 


129 


04.8 


88.0 


189 


138.2 


128.9 


240 


182.1 


169.8 


10 


W,9 


06.8 


70 
71 


51.2 


47.7 


131 


95.1 


88.7 


190 
191 


139.0 


129.6 


250 


182.8 


170.5 


11 


08.0 


07.6 


51.9 


48.4 


95.6 


89.3 


130.7 


130.3 


251 


183.6 


171.x 


12 


08.8 


08.2 


72 


52.7 


49.ll 


139 96.5 


90.0 


192 


140.4 


130.9 


252 


184.3 


171.0 


11 


00.6 


08.9 


78 


63.4 


49.8; 


133 


97.3 


90.7 


198 


141.2 


131.6 


253 


185.0 


172.5 


14 


10.2 


00.5 


74 


54.1 


50.5 


134 


96.0 


01.4 


194 


141.9 


132.3 


254 


185.8 


178.2 


15 


11.0 


10.8 


75 


64.9 


51.1 


135 


98.7 


09.1 


196 


142.6 


133.0 


255 


186.5 


173.0 


16 


11.7 


10.9 


76 


55.6 


61.81 


136 


99.5 


92.8 


106 


143.8 


133.7 


256 


187.8 


174.6 


17 


12.4 


11.6 


77 


56.8 


52.5 


137 


100.2 


98.4 


197 


144.1 


134.4 


257 


188.0 


175.3 


18 


13.2 


12.8 


78 


57.0 


53.2 


138 


100.9 


94.1 


198 


144.8 


135.0 


258 


188.7 


176.0 


19 


13.9 


18.0 


79 


57.8 


63.9 


139 


101.7 


94.8 


199 


145.5 


135.7 


259 


189.4 


176.6 


20 


14.6 


13.6 


80 
81 


58.5 


54.6 


140 


102.4 


95.5 


200 
201 


146.8 


136.4 


260 


190.2 


177.3 


21 


15.4 


14.3 


50.2 


55.8 


141 


103.1 


96.2 


147.6 


187.1 


261 


190.9 


178.0 


22 


16.1 


15.0 


82 


60.0 


55.9 


142 


103.9 


96.8 


208 


147.7 


137.8 


262 


191.6 


178.7 


23 


16.8 


16.7 


83 


60.7 


56.6 


143 


104.6 


97.5 


203 


148.5 


138.4 


263 


192.3 


179.4 


24 


17.6 


16.4 


84 


61.4 


57.3 


144 


105.3 


98.2 


204 


149.2 


130.1 


264 


193.1 


180.0 


25 


18.3 


17.0 


86 


62.2 


58.0 


145 


106.0 


98.9 


205 


149.9 


139.8 


265 


193.8 


180.7 


. 26 


19.0 


17.7 


86 


62.9 


68.7 


146 


1U6.8 


99.6 


206 


150.7 


140.5 


266 


194.5 


181.4 


27 


19.7 


18.4 


87 


63.6 


59.3 


147 


107.5 


100.3 


207 


151.4 


141.2 


267 


195.8 


182.1 


28 


20.5 


19.1 


88 


64.4 


6o.o; 


148 


108.2 


100.9 


208 


152.1 


141.9 


268 


196.0 


182.8 


20 


21.2 


19.8 


89 


65.1 


60.7 


149 


109.0 


101.6 


209 


152.9 


142.5 


269 


196.7 


183.5 


80 


21.9 


20.5 


90 


65.8 


61.4 


150 
151 


109.7 


102.3 


210 
211 


153.6 


143.2 


270 


197.5 


184.1 


81 


22.7 


21.1 


91 


66.6 


62.1. 


110.4 


103.01 


154.3 


143.9 


271 


198.2; 


184.8 


82 


23.4 


21.8 


92 


67.3 


62.7 


152 


111.2ll03.7 


212 


155.0 


144.6 


272 


198.9 


185.6 


83 


24.1 


22.5 


93 


68.0 


63.4 


153 


111.0!l04.3 


213 


155.8 


145.3 


273 


199.7 


186.2 


84 


24.9 


23.2 


94 


68.7 


64.1: 


154 


112.6106.0! 


214 


156.5 


145.9 


274 


200.4 


186.9 


35 


25.6 


23.9 


95 


69.5 


61.8 


155 


113.4 


105.7 


216 


157.2 


146.6 


275 


201.1 


187.5 


36 


26.3 


24.6 


96 


70.2 


65.6 


156 


114.1 


106.4 


216 


168.0 


147.3 


276 


201.9 


188.2 


37 


27.1 


25.2 


97 


70.9 


66.2 


157 


114.8 


107.1 


217 


158.7 


148.0 


277 


202.6 


188.9 


88 


27.8 


25.9 


98 


71.7 


66.8 


158 


115.6 


107.8 


218 


159.4 


148.7 


278 


203.3' 


189.6 


89 


28.6 


26.6 


99 


72.4 


67. 5j 


159 


116.3 


108.4 


219 


160.2 


140.4 


279 


204.0 


190.3 


40 


29.3 


27.8 


100 
101 


73.1 


68.21 


160 


117.0 


100.1 


220 
221 


160.9 


160.0 


280 


204.8 


101.0 


41 


30.0 


28.0 


73.9 


68.01 


161 


117.7 


109.8 


161.6 


150.7 


281 


205.5 


191.6 


42 


30.7 


28.6 


102 


74.6 


69.6, 


162 


118.5 


110.5 


222 


162.4 


151.4 


282 


206.2 


192.3 


43 


31.4 


29.3 


103 


75.3 


70.2' 


168 


119.2 


111.2 


223 


163.1 


152.1 


283 


207.0 


193.0 


44 


32.2 


80.0 


104 


76.1 


70.0 


164 


119.9 


111.8 


224 


163.8 


152.8 


284 


»07.7| 


193.7 


45 


82.9 


80.7 


105 


76.8 


71.6 


165 


120.7 


112.5 


225 


164.6 


153.4 


285 


208.4' 


104.4 


46 


33.6 


81.4 


106 


77.6 


72.3' 


166 


121.4 


113.2 


226 


165.3 


154.1 


286 


200.2 


105.1 


47 


84.4 


32.1 


107 


78.3 


73.0 


167 


122.1 


113.9 


227 


166.0 


154.8 


287 


200.9, 


105.7 


48 


35.1 


32.7 


108 


79.0 


73.7 


108 


122.9 


114.6 


228 


166.7 


155.5 


288 


210.6 


196.4 


49 


35.8 


33.4 


109 


79.7 


74.3 


169 


123.6 


115.3 


229 


167.5 


156.2 


289 


211.4 


197.1 


60 


36.6 


34.1 


110 


80.4 


75.0 


170 
171 


184.3 


115.9 


230 
231 


168.2 


156.9 


290 


212.1 


197.8 


51 


87.3 


34.8 


111 


81.2 


75.7 


125.1 


116.6 


168.9 


157.5 


291 


212.8' 


198.5 


52 


38.0 


35.5 


112 


81.9 


76.4 


172 


125.8 


117. 3 


232 


169.7 


158.2 


292 


213.6 


199.1 


53 


38.8 


36.1 


113 


82.6 


77.1 


173 


126.5 


118.0 


233 


170.4 


158.9 


293 


214.3! 


199.8 


54 


89.6 


36.8 


114 


83.4 


77.7 


174 


127.3 


118-7 


234 


171.1 


159.6 


294 


215.0;2Q0.5| 


55 


40.2 


87.5 


115 


84.1 


78.4 


175 


128.0 


119.3 


235 


171.9 


160.3 


295 


215.7 201.21 


56 


41.0 


88.2 


116 


84.8 


79.1 


176 


128.7 


120.0 


236 


172.6 


161.0 


296 


216.5 201.91 


57 


41.7 


88.9 


117 


85.6 


79.8 


177 


120.4 


120.7 


237 


173.3 


161.6 


297 


217.2 


202.6 


58 


42.4 


89.6 


118 


86.8 


80.6 


178 


130.2 


121.4 


238 


174.1 


168.3 


298 


217.9 


203.2 


59 


43.1 


40.2 


119 


8741 


81.2 


170 


130.9 


122.1 


230 


174.8 


163.0 


299 


218.7 


203.0 


60 


43.9 


40.9 


120 
Diat 


87.8 


81.8 


180 
DUt 


131.6 


122.8 


240 
Diit 


175.5 
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61 


Lat. 


Dep. 


Diet 
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Ut. 


Dep. 


Diet 

181 


uu 


Dep. 


Diet 


Let. 


Dep. 


I 


00.7 


00.7 


43.9 


42.4 


87.0 


84.1 


130.2 


125.7 


241 


178.4 


167.4 


2 


01.4 


01.4 


62 


44.6 


48.1 


122 


87.8 


84.7 


182 


130.9 


126.4 


242 174. l| 


168.1 


3 


02.2 


02.1 


63 


45.8 


48.8 


123 


88.6 


86.4 


183 


181.6 


127.1 


248 


174.8 


168.8 


4 


02.9 


02.8 


64 


46.0 


44.5 


124 


89.2 


86.1 


184 


132.4 


127.8 


244 


175.6 


169.6 


6 


03.6 


03.5 


66 


46.8 


45.2 


125 


89.9 


86.8 


185 


188.1 


128.5 


246 


176.2 


170.2 


6 


04.8 


04.2 


66 


47.5 


45.8 


126 


90.6 


87.5 


186 


133.8 


129.2 


246 


177.0 


170.9 


7 


05.0 


04.0 


67 


48.2 


46.5 


127 


01.4 


88.8 


187 


184.6 


129.9 


247 


177.7 


171.6 


8 


05.8 


05.6 


68 


48.9 


47.2 


128 


9S.1 


88.9 


188 


186.2 


180.6 


248 


178.4 


172.8 


9 


06.5 


06.3 


69 


49.6 


47.9 


129 


92.8 


89.6 


189 


186.0 


131.3 


249 


179.1 


178.0 


10 


07.2 


06.9 


70 
71 


50.4 


48.6 
49.8 


130 
131 


93.6 


90.8 


190 
191 


186.7 


132.0 


260 


170.8 


178.7 


11 


07.9 


0/.6 


51.1 


94.2 


91.0 


137.4 


182.7 


251 


180.6 


174.4 


12 


08.6 


08.3 


72 


5U8 


50.0 


132 


95.0 


91.7 


192 


188.1 


133.4 


252 


181.8 


176.1 


IS 


09.4 


09.0 


73 


52.5 


50.7 


183 


95.7 


98 4 


193 


138.8 


184.1 


268 


182.0 


176.7 


14 


10.1 


09.7 


74 


53.2 


51.4 


134 


96.4 


93.1 


194 


180.6 


184.8 


264 


182.7 


176.4 


16 


10.8 


10.4 


75 


54.0 


62.1 


136 


97.1 


03.8 


195 


140.8 


185.5 


266 


188.4 


177.1 


16 


11.5 


11.1 


76 


54.7 


62.8 


136 


97.8 


94.6 


196 


141.0 


186.2 


266 


184.1 


177.8 


17 


12.2 


11.8 


77 


66.4 


53.5 


187 


98.6 


95.2 


197 


141.7 


186.8 


257 


184.9 


178.6 


18 


12«9 


12.5 


78 


66.1 


54.2 


138 


99.8 


05.9 


198 


142.4 


187.5 


258 


186.6 


170.2 


19 


13.7 


13.2 


79 


66.8 


64.9 


139 


100.0 


96 6 


199 


148.1 


188.2 


260 


186.8 


179.9 


20 


14.4 


13.9 


80 
81 


67.5 


55.6 


140 
141 


100.7 
101.4 


97.8 


200 
201 


148.9 


138.9 


260 
261 


187.0 


180.6 


21 


15.1 


14.6 


58.3 


66.3 


97.9 


144.6 


189.6 


187.7 


181.8 


22 


15.8 


15.3 


82 


59.0 


57.0 


142 


102.1 


98.6 


202 


145.3 


140.3 


262 


188.6 


182.0 


23 


1G.5 


16.0 


83 


59.7 


67.7 


143 


102.9 


99.3 


203 


146.0 


141.0 


268 


189.2 


182.7 


24 


17.. 3 


IG.7 


84 


60.4 


68.4 


144 


103.6 


100.0 


204 


146.7 


141.7 


264 


189.9 


183.4 


25 


18.0 


17.4 


85 


61.1 


69.0 


145 


104.3 


100.7 


205 


147.5 


142.4 


266 


190.6 


184.1 


26 


18.7 


18.1 


86 


61.9 


59.7 


146 


105.0 


101.4 


206 


148.2 


143.1 


266 


191.8 


184.8 


27 


19.4 


18.8 


87 


62.6 


60.4 


147 


105.7 


102.1 


207 


148.9 


143.8 


267 


192.1 


186.5 


28 


20 1 


19.5 


88 


63.3 


61.1 


148 


106.6 


102.8 


208 


149.6 


144.5 


268 


192.8 


186.2 


29 


20.9 


20.1 


89 


64.0 


61.8 


149 


107.2 


103.5 


209 


150.8 


145.2 


260 


193.6 


186.9 


30 


21 6 


20.8 


90 


64.7 


62.5 


150 
151 


vol. 9 


104.2 


210 
211 


151.1 


145.9 
146.6 


270 
271 


194.2 


187.6 


31 


22.3 


21.5 


91 


65.5 


63.2 


108.6 


104.9 


151.8 


194.9 


188.8 


32 


23.0 


22.2 


92 


66.2 


63.9 


152 


109.3 


105.6 


212 


162.5 


147.3 


272 


195.7 


188.9 


33 


23.7 


22.9 


93 


<>6 9 


64.6 


153 


110.1 


106.3 


218 


153.2 


148.0 


278 


196.4 


189.6 


34 


24.5 


28.6 


94 


67.6 


65.3 


154 


110.8 


107.0 


214 


163.9 


148.7 


274 


197.1 


190.8 


35 


25.2 


24.3 


95 


68.3 


66.0 


155 


111.5 


107.7 


216 


164.7 


149.4 


275 


197.8 


191.0 


36 


25.9 


25.0 


96 


69.1 


66.7 


166 


112.2 


108.4 


216 


155.4 


160.0 


276 


198.6 


191.7 


37 


26.6 


25.7 


97 


69.8 


67.4 


157 


112.9 


109.1 


217 


166.1 


150.7 


277 


199.8 


192.4 


88 


27.3 


26.4 


98 


70.5 


68.1 


158 


113.7 


109.8 


218 


156.8 


151.4 


278 


200.0 


198.1 


39 


28.1 


27.1 


99 


71.2 


68.8 


169 


114.4 


110.5 


219 


167.6 


162.1 


279 


200.7 


193.8 


40 


28.8 


27.8 


100 
101 


71.9 


69.5 


100 
161 


115.1 


111.1 


220 
221 


168.8 


152.8 


280 

281 


201.4 


194.6 
195.2 


41 


29.5 


28.5 


72.7 


70.2 


115.8 


111.8 


169.0 


153.5 


202.1 


42 


30.2 


29.2 


102 


73.4 


70.9 


162 


116.5 


112.5 


222 


159.7 


154.2 


282 


202.9 


195.0 


43 


30. U 


29.9 


103 


74.1 


71.5 


163 


117.8 


113.2 


223 


160.4 


154.9 


283 


203.6 


196.6 


44 


81.7 


30.6 


104 


74.8 


72.2 


164 


118.0 


113.9 


224 


161.1 


155.6 


284 


204.8 


197.8 


45 


82.4 


31 3 


105 


75.5 


72.9 


165 


118.7 


114.6 


226 


161 9 


156.3 


286 


205.0 


198.0 


46 


83.1 


82.0 


106 


76.3 


73.6 


166 


119.4 


115.3 


226 


162.6 


157.0 


286 


205.7 


19S.7 


47 


33.8 


32.6 


107 


77.0 


74.3 


167 


120.1 


116.0 


227 


163 3 


157.7 


287 


206.5 


199.4 


48 


34.5 


33.3 


108 


77.7 


75.0 


168 


120.8 


116.7 


228 


164.0 


158.4 


288 


207.2 


200.1 


49 


35.2 


34.0 


109 


78.4 


76.7 


169 


121.6 


117.4 


229 


164.7 


169.1 


289 


207.9 


200.8 


60 


86.0 


34.7 


110 
111 


79.1 


76.4 


170 
171 


122.3 


118.1 


230 
281 


165.4 


169.8 
160.5 


290 

291 


208.6 


201.6 


61 


36. 7 


35.4 


79.8 


77.1 


123.0 


118.8 


166.2 


209.3 


202.1 


52 


87.4 


36.1 


112 


80.6 


77.8 


172 


123-7 


119.5 


232 


166.9 


161.2 


292 


210.0 


202.8 


53 


38.1 


36.8 


113 


81.3 


78.5 


173 


124.4 


120.2 


233 


167 6 


161.9 


293 


210.8 


203.6 
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38.8 


37.5 


114 


82.0 


79.2 


174 


125.2 


120.9 


284 


168.8 


162.6 


294 
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204.2 


65 


39.6 


38.2 


115 


82.7 


79.9 


176 


125.9 


121.6 


235 
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168.2 


295 


212.2 


204.9 


66 


40.3 


38.9 


116 


83.4 


80.6 


176 


126.6 


122.3 


286 


169.8 


168.9 


296 


212.9 


206.6 


67 


41.0 
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117 


84.2 


81.3 
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127.8 


128.0 


287 


170.6 


164.6 


297 


213.6 


206.8 


68 


41.7 


40.3 


118 


84.9 


82.0 


178 
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288 
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298 


214.4 
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59 
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41.7 
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Difference of Latitude and Departure for 45 Degrees. 
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181 
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00.7 
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2 
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01.4 


62 
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86.3 


86.3 
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3 
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02.1 


63 
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6 44.51 
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87.0 
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243 


171.8 
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4 


02.8 


02.8 


64 


45. 


3 45.3 


124 


87.7 


87.7 


184;130.1 


130.1 


244 


172.5 


172.6 


6 


03.6 


03.5 


65 


46. 


.0 46.0 


125 


88.4 


88.4 


185,130.8 


130.8 


246 


173.2 
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6 


94.2 


04.2 


66 
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7 46.7 


126 


89.1 


89.1 


186181.6 


131.5 


246 


178.9 


173.9 


7 


04.9 


94.9 


67 


47. 


4 47.4 


127 


OV.O 


89.8 


187132.2 


132.2 


247 


174.7 


174.7 


8 


05.7 


05.7 


68 


48. 


.1 48.1 


128 


90.5 


90.6 


188 


132.9 


132.9 


248 


176.4 


176.4 





06.4 


06.4 


69 


48. 


.8 48.8 


129 


91.2 


91.2 


189 


188.6 


133.6 


249 


176.1 


176.1 


10 


07.1 


07.1 


70 
71 


49. 


.5 49.5 


130 
131 


91.9 


91.9 


190 
191 


134.3 


184.3 
135.1 


260 
251 


176.8 


176.8 


11 


07.8 


07.8 


50. 


.2 50.2* 


92.6 


92.6 


135.1 


177.5 


177.6 


12 


08.5 


08.6 


72 


60. 


.9 50.9! 


132 


93.8 


93.8 


192 


135.8 


185.8 


252 


178.2* 


178.2 


18 


09.2 


09.2 


73 


61. 


.6 51.6' 


133 


94.0 


94.0 


198 


136.6 


136.5 


253 


178.9! 


178.9 


14 


09.9 


09.9 


74 


62. 


.3 52.3 


134 


94.8 


94.8 


194 


137.2 


137.2 


264 


179.6 


179.6 


16 


10.6 


10.6 


75 


68. 


.0 53.0 


136 


95.5 


96.6 


195 


137.9 


137.9 


266 


180.8 


180.3 


16 


11.3 


11.3 


76 


68. 


.7 63.7 


136 


96.2 


96.2 


196 


138.6 


138.6 


266 


181.0 


181.0 


IT 


12.0 


12.0 


77 


54 


.4 54.4 


137 


96.9 


96.9 


197 


139.8 


139.3 


267 


181.7 


181.7 


IS 


12.7 


12.7 


78 


56. 


.2 65.2 


138 


97.6 


97.6 


198 


140.0 


140.0 


258 


182.4 


182.4 


19 


13.4 


13.4 


79 


56. 


.9 55.9! 


139 


96.3 


98.8 


199 


140.7 


140.7 


269 


183.1 


183.1 


20 
21 


14.1 


14.1 


.J2 

81 


56 


.6 56.6| 


140 
141 


99.0 


99.0 


200 
201 


141.4 


141.4 


260 
261 


183.8 


183.8 


14.8 


14.8 


57. 


.3 57.3; 


99.7 


99.7 


142.1 


142.1 


184.6 


184.6 


2^ 


16.6 


15.6 


82 


58. 


.0 68.0! 


142 


100.4 


100.4 


202 


142.8 


142.8 


262 


186.3 


185.3 


23 


16.3 


16.8 


83 


58. 


►7 58.7 


143 


101.1 


101.1 


203 


143.5 


143.5 


263 


186.0 


186.0 


24 


17.0 


17.0 


84 


59. 


.4 69.4 


144 


101.8 


101.8 


204 


144.2 


144.2 


264 


186.7 


186.7 


25 


17.7 


17.7 


85 


60. 


,1 60. ll 


145 


102.6 


102.5 


206 


145.0 


146.0 


265 


187.4 


187.4 


26 


18.4 


18.4 


86 


60. 


S 60.8 


146 


103.2 


103.2 


206 


145.7 


145.7 


266 


188.1 


188.1 


27 


19.1 


19.1 


87 


61. 


5 61.5 


147 


103.9 


108.9 


207 


146.4 


146.4 


267 


188.8 


188.8 


2S 


19.8 


19.8 


88 


62. 


.2 62.2 


148 


104.7 


104.7 


208 


147.1 


147.1 


268 


189.6 


189.6 


29 


20.5 


20.5 


89 


62. 


.9 62.9 


149 


106.4 


105.4 


209 


147.8 


147-. 8 


269 


190.2 


190.2 


30 


21.2 


21.2 


90 
91 


68. 


6 63.6 


150 
15] 


106.1 


106.1 


210 
211 


148.5 


148.5 


270 
271 


190.9 
191.6 


190.9 


31 


21.9 


21.9 


64. 


3 64.3 


106.8 


106.8 


149.2 


149.2 


191.6 


32 


22.6 


22.6 


92 


65. 


.1 65.1 


162 


107.6 


107.61 212 


149.0 


149.9 


272 


192.3 


192.3 


33 


23.3 


23.8 


98 


65. 


.8 65.8 


153 


108.2 


108.2 213 


150.6 


150.6 


273 


193.0 


193.0 


34 


24.0 


24.0 


94 


66. 


.5 66.5 


154 


108.9 


108.91 214 


151.3 


151.3 


274 


193.7 


193:7 


35 


24.7 


24.7 


95 


67. 


.2 67.^ 


155 


109.6 


109.6 


216 


152.0 


152.0 


276 


194.6 


194.6 


36 


25.5 


25.5 


96 


67. 


.9 67.9 


156 


110.3 


110.3 


216 


162.7 


152.7 


276 


196.2 


195.2 


37 


26.2 


26.2 


97 


68. 


.6 68.6 


167 


lll.O 


lll.O 


217 


153.4 


163.4 


277 


196.9 


196.0 


38 


26.9 


26.9 


98 


99. 


.3 69.3 


158 


111.7 


111.7 


218 


164.1 


154.1 


278 


196.6 


196.6 


39 


27.6 


27.6 


99 


70. 


.0 70.0 


159 


112.4 


112.4 


219 


154.9 


154.9 


279 


197.3 


197.3 


40 
41 


28.3 
29.0 


28.3 


100 
101 


70. 


.7 70.7 


160 
161 


113.1 
113.8 


113.1 
113.8 


220 
221 


155.6 


155.6 


280 


198.0 


198.0 


29.0 


71. 


.4 71.4 


156.3 


156.3 


281 


198.7 


198.7 


42 


29.7 


29.7 


102 


72. 


1 72.1 


162 


114.5 


114.5 


222 


157.0 


157.0 


282 


199.4 


199.4 


43 


30.4 


30.4 


103 


72, 


8 72.8 


163 


115.3 


U6.3 


223 


157.7 


157.7 


283 


200.1 


200.1 


44 


81.1 


31.1 


104 


73. 


5 73.5 


164 


116.0 


116.0 


224 


158.4 


158.4 


284 


200.8 


200.8 


45 


31.8 


31.8 


105 


74. 


2 74.2 


165 


116.7 


116.7 


225 


159.1 


159.1 


285 


201.5 


201.5 


46 


32.6 


32.5 


106 


75. 


75.0 


166 


117.4 


117.4 


226 


159.8 


159.8 


286 


202.2 


202.2 


47 


33.2 


33.2 


107 


75. 


7 75.7 


167 


118.1 


118.1 


227 


160.5 


160.5 


287 


202.9 


802.9 


48 


33.9 


33.9 


108 


76. 


4 76.4 


168 


118.8 


118.8 


228 


161.2 


161.2 


288 


203.6 


203.6 


49 


34.6 


34.6 


109 


77. 


1 77.1 


169 


119.5 


119.6 


229 


161.9 


161.9 


289 


204.3 


204.3 


50 
61 


35.4 
36.1 


35.4 


110 


77. 


8 77.8 


170 
171 


120.2 
120.9 


120.2 


230 
281 


162.6 


162.6 
163.3 


290 
291 


205.1 


205.1 


36.1 


111 


78, 


5 78.5 


120.9 


163.3 


205.8 


205.8 


62 


36.8 


36.8 


112 


79. 


2 79.2 


172 


121.6 


121.6 


232 


164.0 


164.0 


292 


206-5 


806.6 


63 


37.6 


37.6 


113 


79. 


9 79.9 


173 


122.3 


122.8 


233 


164.8 


164.8 


293 


207.2 


807.2 


64 


38.2 


38.2 


114 


80. 


6 80.6 


174 


123.0 


123.0 


234 


166.6 


165.5 


294 


207-9 


207.9 


65 


38.9 


38.9 


115 


81. 


3 81.8 


175 


123.7 


123.7 


235 


166.2 


166.2 


295 


208.6 


208.6 


66 


39.6 


39.6 


116 


82. 


82.0 


176 


124.4 


124.4 


236 


166.9 


166.9 


296 


209.3 


209.3 


67 


40.3 


40.3 


117 


82. 


7 82.7 


177 


125.2 


125.2 


237 


167.6 


167.6 


297 


210.0 


210.0 


68 


41.0 


41.0 


118 


83. 


4 83.4 


178 


125.9 


125.9 


238 


168.3 


168.3 


298 


210.7 


210.7 


69 


41.7 


41.7 


H9 


84. 


1 84.1 


179 


126.6 


126.6 


239 


169.0 


169.0 


299 


211.4 


211.^ 


60 


42.4 


42.4 


120 


84. 


9 84.9 


180 
Dist 


127.3 


127.3 


240 
DistI 


160.7 


169.7 


300 

DistI 


212.1 
Dep. 


212; 1 


Dist Dep. 1 


Ut. iDiitl 


Def 


». Lfit. 


Dep. 


Lat. 


Dep. 


Lat. 


Lat. 






1 




For 45 Degrees. 





62 



TABLE III. 

MEAN REFRACTION. 



l?r 



/ 





e 
d 












6 

10 

15 



Refr. 



S8 
tS 10 

80 35 
20 29 50 
2529 6 
SO 28 29 
85 27 41 
40127 
45 





1 
1 
I 
1 
1 
1 
1 
1 



50 25 



55 



24 
5 28 
10 28 
15 22 
20 22 
25 21 
80 21 
85 20 



1 
1 
I 
1 

2 
2 

2 



40 
45 
50 
65 

5 
10 



2 16 
2 20 
2 26 



2 80 
2 85 
2 40 
2 45 
2 60 



2 
8 

8 



55 

5 

8 10 
8 15 



8 

8 
8 
8 
8 
8 



20 
25 
80 
85 

40 
45 



8 50 



8 
4 
4 



55 

5 



4 

4 
4 
4 
4 
4 
4 
4 
4 
4 



10 
15 
20 
25 
80 



25 



42 
5 
29 
54 
20 
4T 
15 
44 
15 
46 



^ 18 
19 51 
19 25 
19 
18 85 
18 11 
17 48 
17 26 
17 4 
16 44 



16 24 

16 4 

15 45 

16 27 
15 9 
14 62 
14 86 
14 20 
14 4 
13 49 



18 84 
18 20 
IS 6 
12 68 
12 40 
12 27 
12 15 
12 8 
11 61 
11 40 



11 29 
11 18 
11 8 
10 58 
10 48 
85|10 39 
4010 29 
4510 20 
50 10 11 
5610 21 



App. 
Ait. 




5 



10 
15 
20 
25 
5 80 
5 85 
5 40 
5 45 



5 60 

5 55 

6 
6 5 
6 10 
6 15 
6 20 
6 25 
6 80 
6 85 



6 40 
6 45 
6 50 
6 65 



7 

7 
7 
7 
7 
7 





5 

10 

15 



25 



80 
85 

40 
45 
50 
55 

5 

8 10 
8 15 



8 20 
8 25 
8 30 
8 85 
8 40 
8 45 
8 50 

8 56 

9 
9 6 



9 10 
9 15 
9 20 
9 25 
9 80 
9 35 
9 40 
9 45 
9 50 
9 55 



Refr. I 



9 54 
9 46 
9 88 
9 80 
9 23 
9 15 
9 8 
9 1 
8 64 
8 47 



App. 
Alt. 



Refr. 



8 41 
8 84 

8 28 
8 21 
8 15 
8 9 
8 8 
7 67 
7 61 
7 46 



7 

7 

7 

7 

7 

7 

7 

7 

7 2 

6 67 



40 
85 
80 
25 
20 
15 
11 
6 



6 58 
6 49 
6 45 
6 41 
6 37 
6 83 
6 29 
6 25 
6 22 
6 18 



6 15 
6 11 



6 
6 
6 
5 
5 
5 
5 
5 



8 
5 
1 
68 
65 
52 
48 
45 



6 42 
6 89 
6 86 
6 84 

5 31 

6 28 
6 25 
6 28 
6 20 
5 18 



10 
10 10 
10 20 
10 80 
10 40 

10 60 

11 
11 10 
U 20 
11 80 



11 40 

11 50 

12 
12 10 
12 20 
12 80 
12 40 

12 50 

13 
13 lOj 



18 20 
13 80 

13 40 
18 50 

14 
14 10 
14 20 
14 80 
14 40 
14 50 



15 
15 10 
15 20 
15 80 

15 40 

16 50 
16 
16 10 
16 20 
16 30 



16 40 

16 50 

17 
17 10 
17 20 
17 30 
17 40 

17 50 

18 
18 10 



18 20 
18 80 
18 40 

18 60 

19 
19 10 
!l9 20 
|19 80 
19 40 
19 50 



5 

5 



2 
2 
2 



App. 
Ah. 



6 15 20 

6 10 ao 10 



5 

56 
51 
47 
48 
89 
34 



81 
27 



20 
16 
18 
9 
6 
8 




67 
64 
61 
48 
45 
43 
40 
88 
85 



80 



26 
24 
21 
19 
17 
15 
12 
10 



8 
6 
4 
3 
1 
69 
67 
65 
2 54 
2 52 



2 51 
2 49 
2 47 
2 46 
2 44 
2 43 
2 41 
2 40 
2 88 
2 87 



20 20 
•20 80 
20 40 

20 50 

21 
21 10 
21 20 

tl 80 



a 



21 40 

21 50 


22 10 
22 20 
22 80 

22 40 
!22 60 
28 

23 10 



23 20 

23 80 
23 40 

23 60 

24 
24 10 
24 20 
24 80 
24 40 
24 60 



26 

25 10 

26 20 

25 80 

26 40 

25 50 

26 
26 10 
26 20 
26 30 



26 40 

26 50 

27 
27 15 
27 30 

27 45 

28 
28 15 
28 30 
28 45 



29 

29 80 

30 

80 80 

81 

31 80 

82 

32 80 
38 
88 80 



Refr. 



2 86 
2 84 
2 82 

2 81 
2 29 
2 28 
2 27 
2 26 
2 25 
2 U 



2 
2 
2 
2 
2 
2 
2 
2 



App. 
Alt 



2 28 
2 21 



1 

1 
1 
1 
1 
1 
1 
1 
1 
1 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



20 
19 
18 
17 
16 
15 
14 
13 



2 12 
2 11 
2 10 
2 9 
2 8 
2 7 
2 

2 5 
2 4 
2 8 



6 54 



2 
2 
2 
1 
1 
1 
1 
1 
1 
1 



2 
1 

69 
58 
57 
56 
55 
56 
64 



53 
52 
51 
50 
49 
48 
47 
46 
45 
44 



42 
40 
88 
87 
36 
38 
81 
80 
28 
26 



84 

34 80 

85 

85 80 
36 
36 80 
87 
87 80 
38 
38 80 



80 
30 30 
40 

ki 



42 
43 
44 

45 

46 

47 



48 

49 
60 

51 

52 

53 


55 

56 

57 



63 
64 
65 
66 
67 



58 
59 

60 

61 












68 
69 
70 
71 
72 
78 
74 
75 

76 

77 














Refr. 



24 

28 
21 
20 
18 
17 
16 
14 
18 
11 



10 
9 
8 
5 
8 
1 

59 
571 
55 
68 



51 
49 
48 
46 
44 
48 
41 
40 
88 
37 



86 
84 

33 
82 
80 
29 
28 
26 
25 
24 



28 
22 
21 
19 
18 
17 
16 
16 
14 
18 




TAB. IV. 

Dip of the 
Uorison. 






Feet 



1 
2 

3 
4 
6 
6 
7 
8 
9 
10 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



21 



23 
24 
26 



80 
85 

40 
45 



50 
60 
70 
80 
90 
100 



Dip, 



58 

1 21 
1 40 

1 66 

2 9 
2 21 
2 83 
2 44 

2 63 

3 2 



3 10 
3 19 
8 27 
3 36 

3 42 
8 50 
8 67 

4 4 
4 11 
4 17 



4 23 
4 30 
4 36 
4 42 
4 52 
6 5 
6 15 
6 89 
6 
6 27 



6 46 

7 25 

8 1 

8 84 

9 6 
9 85 



TABLE V. 

Syn's Pml- 
Uz itt Alt. 



2 

< 




10 
20 
80 
40 
50 
65 



60 
65 
70 
75 
80 
85 
90 



s 



9 
9 
8 
8 

7 
6 
6 



4 
4 
8 
2 
2 
1 




TAB. VI. 

Moon's 

Augaentet. 



Alt. 





5 
10 
15 J 
20 
25 
80 
86 



40 
45 
50 
65 
60 
70 
80 
90 



Angm 




1 

8 
4 
6 
T 
8 
9 



10 
11 
12 
18 
14 
15 
15 
16 



TABLE VII. 

Dip et diir. DisteneM 

fro m the Obeerrer. 

Height of theEje 



8 

a 



i 
i 



.1 

2 



8 

H 

4 
6 



in Feet 



11 
6 
4 
8 



8 
8 
2 

2 



10 



23 
12 

8 
6 

"i 

4 
4 
8 



34 

17 

12 

9 



8 
8 



2 

2 
2 
2l 8 



2 8 



15 20 



4515768 
23 28 84 
151028 
12 15'17 



7 
6 
6 

4 



4 

4 



25 80 



10 
8 
7 



6 
6 



4 4 



1214 
1012 



8 



6 7 



6 
6 
5 
6 



9 

8 



7 
6 
6 
6 

5 









TABLK Vin. 63 

AMPLITUDES. 


SICLUfATION. 1 


Lat. 

• 


1^ 

9 ' 


2<^ 3^ 


4^ 


5^ 


6« 1 7« 


8« 


9^ 


10^ 


11^ 


12" 




14^1 
o #1 


O ' 


O ' 


O ' 


o » 


' O ' 


o ' 


o » 


o • 


a ' 


o 1 


1 


1 


2 


S 


4 


5 


6 7 


8 


9 


16 


11 


12 


13 014 oi 


I 


1 


2 


3 


4 


5 


6 o; 7 1 


8 1 


9 1 


10 1 


11 1 


12 1 


13 114 ll 


6 


1 


2 


3 1 


4 1 


5 1 


6 1 


7 2 


8 2 


9 2 


10 2 


11 3 


12 3 


13 314 SI 


T 


1 


2 1 


3 1 


4 2 


5 2 


6 3 


7 S 


8 4 


9 4 


10 5 


11 5 


12 5 


IS 614 61 


9 


1 1 


2 1 


3 2 


4 3 


5 4 


6 5 


7 5 


8 6 


9 7 


10 8 


11 8 


12 9 


13 10 14 1 J 


11 


1 1 


2 2 


3 3 


4 4 


5 6 


6 7 


7 8 


8 9 


9 10 


10 11 


11 13 


12 14 


13 16 


14 16| 


IS 


1 2 


2 3 


3 5 


4 6 


5 8 


6 10 


7 11 


8 18 


9 14 


16 16 


11 18 


12 19 


13 21 




14 


1 2 


2 4 


3 6 


4 7 


5 9 


11 


7 IS 


8 15 


9 17 


10 19 


11 20 


12 22 


13 24 


14 2d 


IS 


1 2 


2 4 


3 6 


4 8 


5 11 


6 13 


7 15 


8 17 


9 19 


10 21 


11 24 


12 26 


13 28 


14 sol 


16 
17 


1 2 


2 5 


8 7 


4 10 


5 12 


6 15 


7 17 


8 10 


9 22 


10 24 
10 28 


11 27 


12 29 


13 32 


14 361 


I 3 


2 5 


3 8 


4 11 


5 14 


6 17 


7 19 


8 22 


9 25 


11 81 


12 38 


13 36 


14 391 


16 


1 3 


2 6 


3 9 


4 12 


5 15 


6 19 


7 22 


8 26 


28 


10 31 


11 84 


12 38 


13 41 


14 441 


19 


1 3 


2 7 


3 10 


4 14 


5 17 


6 21 


7 24 


8 28 


9 31 


10 35 


11 SO 


12 42 


13 46 


14 1m 


20 


1 4 


2 8 


3 12 


4 15 


5 19 


6 23 


7 27 


8 81 


9 65 


10 39 


11 43 


12 47 


13 51 




21 


1 4 


2 9 


3 13 


4 17 


5 21 


6 26 


7 SO 


8 84 


9 SO 


10 43 


11 48 


12 62 


13 57 


15 jl 


22 


1 5 


2 9 


3 14 


4 19 


6 24 


6 28 


7 88 


8 88 


9 43 


10 48 


11 63 


12 57 


14 2 




26 


1 5 


2 10 


3 16 


4 21 


5 26 


6 31 


7 86 


8 42 


9 47 


10 52 


11 68 


13 3 


14 9 


15 141 


24 


1 


2 11 


3 17 


4 23 


6 28 


6 34 


7 40 


8 46 


9 52 


10 57 


12 3 


13 9 


14 15 


15 2l| 


25 


1 6 


2 12 


3 19 


4 25 


5 31 


6 37 


7 44 


8 50 


9 56 


11 3 


12 9 


IS 16 


14 22 




26 


1 7 


2 14 


3 20 


4 27 


5 34 


6 41 


7 48 


8 54 


10 1 


11 8 


12 15 


>13 22 


14 30 


15 371 


27 


1 7 


2 15 


3 22 


4 29 


5 37 


6 44 


7 52 


8 59 


10 7 


11 14 


12 22 13 SO 


14 37 


15 451 


28 


1 8 


2 16 


324 


4 32 


5 40 


6 48 


7 56 


9 4 


10 12 


11 21 


12 2913 37 


14 46 


15 541 


29 


1 9 


2 17 


3 26 


4 34 


5 43 


6 52 


8 1 


9 9 


10 18 


11 27 


12 36 


13 45 


14 64 


16 sl 


SO 


I 9 


2 19 


3 28 


4 37 


5 47 


6 56 


8 5 


9 15 


10 24 


11 34 


12 44 


13 63 


15 3 


16 isl 


SI 


1 10 


2 20 


3 SO 


4 40 


6 10 


7 


8 10 


9 21 


10 31 


11 41 


12 52 


14 2 


16 13 


16 241 


S2 


1 11 


2 22 


3 32 


4 43 


5 54 


7 5 


8 16 


9 27 


10 S8 


11 49 


13 


14 11 


16 iS 


16 S4l 


SS 


1 12 


2 23 


S 35 


4 46 


5 58 


7 10 


8 21 


9 S3 


10 45 


11 57 


13 9 


14 21 


15 34 


16 46l 


S4 


1 12 


2 25 


3 37 


4 50 


6 2 


7 15 


8 27 


9 40 


10 56 


12 6 


13 18 


14 31 


15 45 


16 58| 


SS 


1 IS 


2 27 


3 40 


4 53 


6 6 


7 20 


8 SS 


9 47 


11 1 


12 14 


13 28 


14 42 


15 56 


17 111 


S6 
S7 


1 14 


2 28 


3 43 


4 57 


6 11 


7 25 


8 40 


9 54 


11 9 


12 24 


13 39 


14 64 


16 9 
16 22 


17 24| 


1 15 


2 SO 


3 45 


5 1 


6 16 


7 31 


8 47 


10 2 


11 18 


12 33 


13 49 


16 5 


17 381 


S8 


1 16 


2 32 


348 


5 5 


6 21 


7 37 


8 54 


10 10 


11 27 


12 44 


14 1 


15 18 


16 35 


17 53I 


39 


1 17 


2 84 


3 52 


5 9 


6 26 


7 44 


9 1 


10 19 


11 67 


12 55 


14 13 15 31 


16 50 


18 sl 


46 


1 18 


2 37 


3 55 


6 13 


6 32 


7 51 


9 9 


10 28 


11 47 


13 6 


14 25 


15 45 


17 5 


18 25| 


41 


1 20 


2 39 


3 59 


5 18 


6 38 


7 58 


9 18 


10 38 


11 58 


13 18 


14 39 


16 69 


17 20 


18 421 


42 


1 21 


2 42 


4 2 


5 23 


6 44 


8 5 


9 26 


10 48 


12 9 


13 31 


14 53 


16 15 


17 37 


10 ol 


4S 


1 22 


244 


4 6 


5 28 


6 51 


8 13 


9 36 


10 68 


12 21 


13 44 


15 7 16 61 


17 66 


10 lOl 


44 


1 23 


2 47 


4 10 


5 34 


6 68 


8 21 


9 45 


11 


12 34 


IS 58 


15 23 16 48 


18 13 


10 sol 


46 


1 25 


2 60 


4 16 


5 40 


7 5 


8 SO 


9 55 


11 21 


12 47 


14 13 


15 39!l7 6 


18 33 


20 ol 


46 
47 


1 26 


2 53 


4 19 


5 46 


7 12 


8 39 


16 6 


11 33 


is 1 


14 29 


15 57*17 25 


18 54 


20 23| 


1 28 


2 56 


4 24 


5 52 


7 21 


8 49 


10 18 


11 46 


13 16 


14 45 


16 16 


17 45 


19 16 


20 471 


48 


1 SO 


2 59 


4 29 


5 59 


7 29 


8 59 


10 80 


12 


13 31 


15 2 


16 34 


18 6 


19 39 


21 121 


49 


1 81 


3 3 


4 36 


6 6 


7 38 


9 10 


10 42 


12 15 


13 48 


15 21 


16 54 


18 29 


20 3 


21 381 


60 


1 S3 


3 7 


4 40 


6 14 


7 46 


9 22 


10 66 


12 SO 


14 5 


15 40 


17 10 


18 52 


20 20 


22 7| 


61 


1 65 


3 11 


4 46 


6 22 


7 58 


9 34 


11 10 


12 47 


14 24 


16 1 


17 39 


19 17 


20 67 


22 sol 


62 


1 37 


S 15 


4 58 


6 SO 


8 8 


9 47 


11 25 


IS 4 


U 43 


16 23 


18 3 


19 44 


21 26 


23 8| 


6S 


1 40 


3 19 


4 50 


6 39 


8 20 


10 


11 41 


13 22 


15 4 


16 46 


18 29 


20 IS 


21 67 


23 421 


64 


1 42 


3 24 


6 7 


6 49 


8 38 


10 15 


11 58 


13 42 


15 26 


17 11 


18 67 


20 43 


22 30 


24 18| 


56 


1 45 


3 29 


5 14 


6 59 


8 44 


10 30 


12 16 


14 S 


15 50 


17 37 


19 26 21 15 


23 5 


24 57| 


66 


1 47 


S 35 


5 22 


7 10 


8 58 


10 46 


12 85 


14 25 


16 15 


18 6 


19 57 


21 50 


23 43 


25 S8| 


57 


1 50 


3 40 


5 81 


7 22 


9 18 


11 4 


12 66 


14 48 


16 42 


18 36 


20 3022 26 


24 24 


26 221 


68 


1 53 


S 47 


5 40 


7 34 


9 28 


11 23 


18 18 


16 14 


17 10 


19 8 


21 6J3 6 


25 7 


2rio| 


69 


1 67 


S 63 


5 50 


7 47 


9 45 


11 43 


18 41 


15 41 


17 41 


19 42 


21 4523 4925 64 


28 ll 


60 


2 


4 


6 


8 1 


10 2 


12 4 


14 i 


16 10 


18 14 


20 10 


22 2624 34 


26 44 


28 561 


61 


2 4 


4 8 


6 12 


8 16 


10 21 


12 27 


14 84 


16 41 


|8 40 


20 59 


23 1125 24 


27 39 


29 56l 


6i 


2 8 


4 16 


6 24 


8 33 


10 42 


12 52 


15 8 


17 15 


19 28 


21 42 


23 59 


26 17 


28 38 


81 ll 


63 


2 12 


4 25 


6 37 


8 50 


11 4 


IS 19 


16 84 


17 51 


20 9 


22 29 


24 51 


27 15 


29 42 


32 I2I 


64 


2 17 


4 34 


6 51 


9 9 


11 28 


18 48 


16 8 


18 31 


20 64 


28 20 


25 48 28 10 


30 52 


33 30| 


65 


2 22 


4 44 


7 7 


9 30 


11 54 


14 19 


16 46 


19 14 


21 44 


24 16 


26 60*29 28 


32 10 


84 56l 


66 


2 28 


4 55 


7 24 


9 53 


12 22 


14 54 


17 26 


20 1 


22 37 25 16 


27 59lS0 45 


33 35 


36 30l 




^^ 




1 



«4 




TABLE VIII. 
AMPLITUDJ^S. 








DECLINATION. | 


Lat 




15° 


16° 


17° 


18° 


19° 


20° 21° 21 J° 


22« 


22i° 


23« 


23i°| 


O t 


O ' 


O ' 


O 1 


O ' 


o t 


o / O ' 


O ' 


O ' 


O ' 


o «l 


1 


15 


16 


17 


18 


19 


20 


21 


21 30 


22 


22 30 


23 


23 sol 


t 


15 1 


16 1 


17 1 


18 2 


19 2 


20 2 


21 2 


21 32 


22 2 


22 32 


23 2 


28 321 


s 


15 4 


16 4 


17 4 


18 4 


19 5 


20 5 


21 5 


21 35 


22 5 


22 35 


23 6 


23 361 


T 


15 7 


16 7 


17 8 


18 8 


19 9 


20 9 


21 10 


21 40 


22 10 


22 41 


23 11 


23 4ll 


9 


15 11 


16 12 


17 13 


18 14 


19 15 


20 16 


21 16 


21 47 


22 17 


22 48 


23 18 


23 40l 


11 


15 17 


16 18 


17 20 


18 21 


19 22 


20 23 


21 25 


21 55 


22 26 


22 57 


23 27 


23 68| 


IS 


15 24 


16 26 


17 28 


18 29 


19 31 


20 33 


21 35 


22 6 


22 37 


23 8 


23 38 


24 9| 


14 


15 28 


16 30 


17 32 


18 34 


19 36 


20 38 


21 40 


22 11 


22 43 


23 14 


23 45 


24 16| 


15 


15 33 


16 35 


17 37 


18 39 


19 42 


20 44 


21 47 


22 18 


22 49 


23 20 


23 52 


24 2S| 


16 


15 37 


16 40 


17 42 


18 45 


19 48 


20 51 


21 53 


22 25 


22 56 


23 28 


23 59 


24 sol 


17 


15 42 


16 45 


17 48 


18 51 


19 54 


20 57 


22 1 


22 32 


23 4 


23 35 


24 7 


24 sol 


18 


15 47 


16 51 


17 54 


18 58 


20 1 


21 5 


22 8 


22 40 


23 12 


23 44 


24 15 


24 471 


19 


15 53 


16 67 


18 1 


19 5 


20 8 


21 12 


22 16 


22 49 


23 20 


23 52 


24 25 


24 57| 


10 


15 59 


17 3 


18 8 


19 12 


20 16 


21 21 


22 25 


22 57 


23 30 


24 2 


24 34 


25 7| 


21 


16 6 


17 10 


18 16 


19 20 


20 25 


21 29 


22 34 


23 7 


23 39 


24 12 


U 45 


25 171 


22 


16 13 


17 16 


18 23 


19 28 


20 33 


21 3^ 


22 44 


23 17 


23 50 


24 23 


24 55 


25 28l 


23 


16 20 


17 ^ 


18 31 


19 37 


20 43 


21 49 


22 55 


23 28 


24 1 


24 34 


25 7 


25 40| 


24 


16 27 


17 34 


18 40 


19 46 


20 53 


21 59 


23 6 


23 39 


24 13 


24 46 


25 19 


25 53| 


25 


10 36 


17 42 


18 49 


19 56 


21 3 


22 10 


23 18 


23 61 


24 25 


24 59 


25 32 


26 61 


26 


16 44 


17 52 


18 59 


20 7 


21 14 


22 22 


23 30 


24 4 


24 38 
24 62 


25 12 


25 46 


26 20| 


27 


16 53 


18 1 


19 9 


20 18 


21 26 


22 34 


23 43 


24 17 


26 26 


26 1 


26 351 


28 


17 3 


18 11 


19 20 


20 29 


21 38 


22 47 


23 67 


24 31 


25 6 


25 41 


26 16 


26 5l| 


29 


17 13 


18 22 


19 32 


20 41 


21 51 


23 1 


24 11 


24 46 


25 22 


25 57 


26 32 


27 tI 


SO 


17 23 


18 34 


19 44 


20 54 


22 5 


23 16 


24 27 


25 2 


25 38 


26 13 


26 49 


27 251 


31 


17 34 


18 45 


19 57 


21 8 


22 19 


23 31 


24 43 


«6 19 


25 65 


26 31 


27 7 


27 43l 


32 


17 46 


18 58 


20 10 


21 22 


22 36 


23 47 


25 


25 36 


26 13 


26 49 


27 26 


28 SI 


33 


17 59 


19 11 


20 24 


21 37 


22 51 


24 4 


25 18 


25 55 


26 32 


27 9 


27 46 


28 231 


34 


18 11 


19 25 


20 39 


21 53 


23 7 


24 22 


25 37 


26 14 


26 62 


27 29 


28 7 


28 45l 


35 


18 25 


19 40 


20 55 


22 10 


23 25 


24 41 


25 57 


26 36 


27 13 


27 51 


28 29 


29 8| 


36 


18 39 


19 56 


21 11 


22 27 


23 44 


25 1 


26 18 


26 66 


27 35 


28 14 


28 53 


29 32l 


37 


18 56 


20 11 


21 28 


22 46 


24 3 


25 21 


26 40 


27 19 


27 58 


28 38 


29 17 


29 57I 


38 


19 10 


20 28 


21 47 


23 5 


24 24 


25 43 


27 3 


27 43 


28 23 


29 3 


29 44 


30 24I 


39 


19 27 


20 46 


22 6 


23 26 


24 46 


26 7 


27 28 


28 8 


28 49 


29 30 


30 11 


30 62| 


40 


19 45 


21 5 


22 26 


23 47 


25 9 


26 31 


27 54 


28 35 


29 17 


20 58 


30 40 


31 22I 


41 


20 3 


21 25 


22 48 


24 10 


25 33 


26 57 


28 21 


29 3 


29 46 


30 28 


31 11 


31 54| 


42 


20 23 


21 46 


23 10 


24 34 


25 69 


27 24 


28 50 


29 33 


30 16 


31 


31 43 


32 27| 


48 


20 44 


22 8 


23 34 


25 00 


26 26 


27 53 


29 20 


30 5 


30 40 


31 33 


32 18 


33 2I 


44 


21 5 


22 32 


23 59 


25 20 


26 65 


28 23 


29 53 


30 38 


31 23 


32 8 


32 54 


33 39l 


45 


21 28 


22 57 


24 25 


25 55 


27 25 


28 56 


30 27 


31 13 


31 59 


32 46 


33 S3 


34 20| 


46 


21 53 


23 23 


24 53 


26 25 


27 57 


29 30 


31 3 


31 51 


32 38 

33 19 


33 26 


34 14 


35 2I 


47 


22 lb 


23 50 


25 23 


26 67 


28 31 


30 6 


31 42 


32 30 


34 8 


34 57 


35 47I 


48 


22 45 


24 20 


25 55 


27 SO 


29 7 


.30 44 


32 23 


33 13 


34 3 


34 53 


35 44 


36 S5l 


49 


23 14 


24 51 


26 28 


28 6 


29 46 


31 25 


33 7 


33 58 


34 49 


35 41 


36 33 


37 28| 


50 


23 45 


25 24 


27 3 


28 44 


SO 26 


32 9 


33 53 


34 46 


35 39 


36 32 


37 26 


38 201 


51 


24 17 


25 59 


27 41 


29 25 


31 9 


32 55 


34 43 


35 37 


36 32 


37 27 


38 23 


39 lOl 


52 


24 52 


26 36 


28 21 


30 8 


31 56 


33 45 


35 36 


36 32 


37 29 


38 26 


39 24 


40 22| 


5S 


25 28 


27 16 


29 4 


SO 54 


32 45 


34 38 


36 33 


37 31 


38 30 


39 29 


40 29 


41 sol 


54 


26 7 


27 58 


29 50 


31 43 


33 38 


35 35 


37 34 


38 34 


39 36 


40 37 


41 40 


42 43| 


55 


20 49 


28 43 


30 39 


32 36 


34 35 


36 36 


38 40 


39 43 


40 47 


41 51 


42 56 


44 Sl 


56 


27 34 


29 32 


31 31 


33 33 


35 36 


37 42 


39 61 


40 67 


42 4 


43 11 


44 20 


45 29| 


57 


28 22 


30 24 


32 28 


34 34 


36 43 


38 54 


41 9 


42 18 


43 27 


44 38 


45 60 


47 41 


58 


29 14 


31 21 


33 29 


35 40 


37 54 


40 12 


42 33 


43 45 


44 59 


46 14 


47 30 


48 48l 


59 


30 10 


32 21 


34 85 


36 52 


39 12 


41 37 


44 6 


46 22 


46 40 


47 59 


49 21 


60 44 


60 


31 10 


33 27 


35 47 


38 10 


40 38 


43 10 


45 47 


47 8 


48 31 


49 56 


51 24 


52 54| 


61 


32 16 


34 39 


37 6 


39 36 


42 11 


44 52 


47 40 


49 7 


50 36 


52 7 


53 42 


55 20| 


62 


33 27 


35 57 


38 31 


41 10 


43 54 


46 46 


49 46 


51 19 


52 56 


54 36 


56 20 


58 9l 


63 


34 46 


37 23 


40 5 


42 54 


45 49 


48 63 


52 8 


53 50 


55 36 


57 27 


59 23 


61 26| 


64 


36 11 


38 58 


41 50 


44 49 


47 58 


51 17 


54 60 


66 44 


68 43 


60 48 


63 2 


65 27| 


05 


37 46 


40 43 


43 46 


46 59 


50 23 


54 2 


57 59 


60 8 


62 26 


64 53 


67 36 


70 59| 


66 IS9 81142 40 


45 57 


49 27i 53 lOl 57 14 


61 46 


64 18 


07 4 


70 12 


73 52 


78 38| 


1 



TABLE IX. 65 

SEMIDIURNAL AND 8EMINOCTURNAL ARCHES. 

For finding the time of the Rising and Setting of the Sun, Moon, or Stars. 



DECLINATION. 



Lat- 



16 



1« 



m 
OOlG 



OS 6 



6 
OtO 
04 6 



04|6 
04 



04 

046 

056 



086 
096 
096 



QS> 



04 



6 



046 



6 06 



066 



006 
096 



IS 



1S6 



106 
196 

6 ao6 

6 216 

6 asl6 

6 S 
166 94 
166 U 



4« I 5^ 



h mh 
6 006 
6 016 
6 01 
6 02 6 
6 03*6 
6 0S!6 
6 04j6 
6 04*6 
6 04 
6 05 



«^ 



016 01 



17 



6 



25 



S66 



02<6 02 6 
026 030 
0S6 046 
046 056 
056 066 
05 6 066 
05 6 066 
066 076 



06 



07 6 
07 6 



07 6 09 



086 



08 



6 



096 



6 07 



6 



086 
086 



096 
106 



6 106 12 



IS 



15 



6 



6 



15 6 
16t6 



166 
17 6 2016 
17 6 216 
186 226 
196 226 
196 236 



206 24 



6 21 



6 



25 
2616 



296 



30 



8241 896 
336 406 

6 4 
366 4 

30|6 386 4 
326 406 48{6 



436 



m 



006 



6 



076 



6 106 



6 
116 

6 
13 6 



6 



166 

16 

17|6 



18 6 
196 
206 



256 



6 25 



22« 26 
226 2716 

23 6 286 

24 6 29|6 
80 

31 
6 326 
6 33 



6 



316 37 



6 50 
52 
4516 55 



6 
6 



6 30 



Sfd 



6 



42 



6 



8^ 



04 



05 6 
066 



07 



08 6 
096 
096 



10 6 
10 6 



6 



16 



6 
40|6 466 



6 48 



6 50 
6 52 
6 54 
6 50 
6 597 
01 



6 



10^,11^ 12'' 



6 



h mh 
6 01.6 
6 02'^6 
6 04 G 
05 6 
066 
6 08 6 
6 096 
6 106 
6 11 6 
6 126 



116 
126 
186 
186 



166 



156 17 6 



166 

176 
18*6 



176 19 
186 20 
196 21 



18 6 
106 
206 



6 



19,6 21 
196 22 
20 6 22 6 
21 6 23*6 
226 24 6 
23,6 25,6 
24*6 26,6 
25*6 27 6 
25 6 28 6 
266 29 6 



236 25 
24*6 26 
256 27 
26*6 28 
276 29 
286 31 
296 82 
306 S3 
316 34 
326 36 



13^114^ 



h mh m 
6 01,6 01 
6 036 03 
6 05 6 05 
6 066 07 
08 6 09 
10 6 11 
126 13 
136 14 
14|6 15 
15'6 16 



15« 



m 
6 01 
6 03 
6 05 
6 08 
6 10 



6 
166 



6 



6 



6 



16:6 
17;6 
18'6 
19.6 
20,6 
6 21 6 
6 22 
6 24 6 
6 256 
6 266 



17'6 19 
1916 20 
206 21 
216 22 
226 24 
23!6 25 
24 6 26 
26,6 27 
27:6 29 
286 80 



6 27 6 31 6 
286 32 6 



29 



336 



336 37 6 



6 



34,6 
356 
36,6 
38,6 
39,6 
40,6 
426 
43,6 
45*6 
466 



27'6 296 
28;6 solo 
29 6 326 
316 336 
32 6 34'6 
S3|6 36 6 
346 37,6 
366 396 
6 406 
6 42 6 



346 



396 44 

41 6 45 6 

42 6 47 6 



6 406 
6 42'6 
6 43'6 
6 45 6 
6 46 6 
6 4816 
6 50*6 
6 52.6 
6 53 6 
6 55 7 



6 



44 



6 54 



6 496 
6 50,6 
6 526 
6 547 
6 567 

6 58i7 

7 01 17 



53 6 57,7 
55 6 59|7 
02;7 
047 



04:7 
07i7 



037 
067 



137 207 



03 7 



307 



436 476 
45*6 486 
47|6 506 
486 526 
50 6 546 
526 567 
54,6 58 7 
567 007 
027 

^L 

07 7 
097 



58.7 
007 



7 06 



027 
04 7 
07|7 
097 
127 



237 



30'7 
34 



8 
5018 



8 05 



8 



61 



I0| 



ee TABLE IX. 








1 


SEMIDIUBNAL AND SEMINOCTUBNAL ARCHES, 


1 


For finding the Time of the R 


isiog 

DEC1 


and Settin 


^ of the Su 


n, Moon^ or Stars. 1 




LXNATI01V. 




1 


Lat 17° la* 


19° 20O 

h m.h m 


21° 
h m 


|22° 


23^ 


24° 


25° 


26° 


27° 


28° 29" 


30« |La| 


O 


h mh in 


h m 


h m 


h mh m 


b m 


h m 


h mh m 


h m 


°l 


1 


6 01 01 


6 01 


6 01 


6 02 


6 02 


6 02 


6 02 


6 02 


6 02 


6 02 


6 02 


6 02 


6 02 


ll 


3 


6 04:6 04 


6 04 


6 04 


6 05 


6 05 


6 05 


6 05 


6 06 


6 06 


6 00 


6 06 


6 07 


6 07 




5 


6 06 6 07 


6 07 


6 07 


6 08 


6 08 


6 09 


6 09 


6 09 


6 10 


6 10 


6 11 


6 11 


6 12 




7 


6 09 6 09 


6 10 


6 10 


6 11 


6 11 


6 12 


6 13 


6 13 


6 14 


6 14 


6 15 


6 16 


6 16 


tI 





116 12 


6 13 


6 13 


6 14 


6 15 


6 15 


6 16 


6 17 


6 18 


6 19 


6 19 


6 20 


6 21 




11 


6 14 14 


6 15 


6 16 


6 17 


6 18 


6 19 


6 20 


6 21 


6 22 


6 23 


6 24 


6 25 


6 26 


111 


13 


6 16'6 17 


6 18 


6 10 


6 20 


6 21 


6 22 


6 24 


6 25 


6 26 


6 27 


6 28 


6 29 


6 31 


isl 


14 


6 17 


6 19 


6 20 


6 21 


6 22 


6 23 


6 24 


6 25 


6 27 


6 28 


6 29 


6 30 


6 32 


6 33 


14l 


15 


6 10 


6 20 


6 21 


6 22 


6 24 


6 25 


6 26 


6 27 


6 29 


6 SO 


6 81 


6 33 


6 84 


6 36 


15l 


16 
17 


6 20 
6 21 


6 21 
6 23 


6 23 
6 24 


6 24 
6 26 


6 25 
6 27 


6 27 


6 28 


6 29 


6 31 


6 82 


6 84 


6 35 


6 37 


6 38 


16| 


6 28 


6 30 


6 SI 


6 33 


6 84 


6 36 


6 37 


6 89 


6 41 


171 


18 


6 23 


6 24 


6 26 


6 27 


6 29 


6 30 


6 38 


6 S3 


6 35 


6 86 


6 38 


6 40 


6 41 


6 48 


181 


19 


6 24 


26 


6 27 


6 29 


6 30 


6 32 


6 84 


6 85 


6 37 


6 89 


6 40 


6 42 


.6 44 


6 46 


191 


20 


6 26 


6 27 


6 29 


6 30 


6 32 


6 34 


6 36 


6 87 


6 39 


6 41 


6 43 


6 45 


6 47 


6 49 




21 


6 27 


6 29 


6 80 


6 32 


6 34 


6 36 


6 38 


6 89 


6 41 


6 43 


6 45 


6 47 


6 49 


6 51 


2ll 


22 


6 28 


6 80 


6 82 


6 84 


6 36 


6 38 


6 89 


6 41 


6 48 


6 45 


6 48 


6 60 


6 52 


6 54 




23 


6 80 


6 32 


6 84 


6 86 


6 38 


6 89 


6 42 


6 44 


6 46 


6 48 


6 50 


6 52 


6 54 


6 57 




24 


6 31 


6 83 


6 85 


6 87 


6 39 


6 41 


6 44 


6 46 


6 48 


6 50 


6 52 


6 55 


6 57 


7 00 




25 


6 83 


6 85 


6 37 


6 39 


6 41 


6 43 


6 46 


6 48 


6 50 


6 53 


6 55 


6 57 


7 00 


7 02 




26 
27 


6 84 

6 86 


6 86 


6 39 


6 41 
6 43 


43 

6 45 


6 45 


6 48 


6 60 


6 53 


6 55 


6 58 


7 00 


7 08 


7 05 




6 38 


6 40 


6 48 


6 50 


6 52 


6 55 


6 58 


7 00 


7 03 


7 06 


7 08 




28 


6 87 


6 40 


6 42 


6 45 


6 47 


6 50 


6 62 


6 55 


6 57 


7 00 


7 03 


7 06 


7 09 


7 11 




20 


6 89 


6 42 


6 44 


6 47 


6 49 


6 52 


6 54 


6 57 


7 00 


7 03 


7 06 


7 09 


7 12 


7 15 




SO 


6 41 


6 43 


6 46 


6 49 


6 51 


6 54 


6 57 


7 00 


7 02 


7 05 


7 08 


7 11 


7 15 


7 18 




31 


6 42 


6 45 


6 48 


6 51 


6 53 


6 56 


6 59 


7 02 


7 05 


7 08 


7 11 


7 14 


7 18 


7 21 


3l| 


32 


6 44 


6 47 


6 50 


6 53 


6 56 


6 58 


7 01 


7 05 


7 08 


7 11 


7 14 


7 18 


7 21 


7 25 




83 


6 46 


6 49 


6 52 


6 56 


6 58 


7 01 


7 04 


7 07 


7 11 


7 14 


7 17 


7 21 


7 24 


7 28 




84 


6 48 


6 51 


6 54 


6 57 


7 00 


7 03 


7 07 


7 10 


7 13 


7 17 


7 20 


7 24 


7 28 


7 32 




35 


6 49 


6 58 


6 56 


6 59 


7 02 


7 06 


7 09 


7 18 


7 16 


7 20 


7 24 


7 27 


7 81 


7 35 




36 

37 


6 51 
6 53 


6 55 
6 67 


6 58 

7 00 


7 01 


7 05 


7 08 


7 12 


7 16 


7 19 


7 28 


7 27 


7 81 


7 85 


7 89 




7 04 


7 07 


7 11 


7 15 


7 18 


7 22 


7 20 


7 30 


7 34 


7 89 


7 43 


"37I 


38 


6 56 


6 59 


7 02 


7 06 


7 10 


7 14 


7 17 


7 21 


7 25 


7 30 


7 84 


7 88 


7 43 


7 47 


381 


Stf 


6 57 


7 01 


7 05 


7 09 


7 12 


7 16 


7 20 


7 25 


7 29 


7 33 


7 87 


7 42 


7 47 


7 51 


39| 


40 


6 69 


7 08 


7 07 


7 11 


r 15 


7 19 


7 23 


7 28 


7 32 


7 37 


7 41 


7 46 


7 51 


7 56 


40l 


41 


7 02 


7 06 


7 10 


7 147 18 


7 22 


7 27 


7 31 


7 86 


7 40 


7 45 


7 50 


7 55 


8 00 


4l| 


42 


7 04 


7 08 


7 12 


7 177 21 


7 25 


7 3(^ 


7 85 


7 89 


7 44 


7 49 


7 55 


8 00 


8 05 


42I 


43 


7 06 


7 11 


7 15 


7 19 


7 24 


7 29 


7 33 


7 88 


7 43 


7 48 


7 53 


7 59 


8 04 


8 10 


43| 


44 


7 09 


7 18 


7 18 


7 22 


7 27 


7 32 


7 37 


7 42 


7 47 


7 52 


7 58 


8 04 


8 09 


8 16 




45 


7 11 


7 16 


7 21 


7 25 


7 30 


7 35 


7 40 


7 46 


7 51 


7 57 


8 08 


8 08 


8 15 


8 21 




46 


7 14 
7 17 


7 19 
7 22 


7 24 
7 27 


7 29 


7 34 


7 39 


7 44 


7 50 


7 55 


8 01 


8 07 


8 14 


8 20 


8 27 
8 33 




47 


7 32 


7 37 


7 43 


7 48 


7 54 


8 00 


8 06 


8 12 


8 19 


8 26 


471 


48 


7 19 


7 25 


7 80 


7 35 


7 41 


7 47 


7 53 


7 59 


8 05 


8 11 


8 18 


8 25 


8 32 


8 40 




49 


7 22 


7 28 


7 83 


7 39 


7 45 


7 51 


7 57 


8 OS 


8 10 


8 17 


8 24 


8 31 


8 38 


8 46 


40| 


50 


7 25 


7 31 


7 87 


7 43 


7 49 


7 55 


8 02 


8 08 


8 15 


8 22 


8 30 


8 37 


8 45 


8 54 




51 


7 29 


7 85 


7 41 


7 47 


7 53 


8 00 


8 06 


8 13 


8 21 


8 28 


8 36 


8 44 


8 53 


9 02 


5l| 


52 


7 32 


7 38 


7 45 


7 51 


7 58 


8 06 


8 12 


8 19 


8 27 


8 35 


8 43 


8 52 


9 01 


9 11 


621 


53 


7 86 


7 42 


7 49 


7 56 


8 02 


8 10 


8 17 


8 25 


8 33 


8 41 


8 50 


9 00 


9 09 


9 20 


5Sl 


54 


7 40 


7 46 


7 538 00! 


8 08 


8 15 


8 28 


8 31 


8 40 


8 49 


8 68 


9 08 


9 19 


9 30 


54I 


55 


7 44 


7 51 


7 58 


8 05 


8 18 


8 21 


8 29 


8 38 


8 47 


8 57 


9 07 


9 18 


9 29 


9 42 


55I 


56 


7 48 
7 S2 


7 55 

8 00 


8 03 
8 08 


8 11 
8 16 


8 19 
8 25 


8 27 


8 36 


8 45 


8 55 


9 05 


9 16 


9 28 


9 41 


9 55 




57 


8 84 


8 43 


8 53 


9 04 


9 15 


9 27 


9 40 


9 54 


10 11 


57I 


58 


7 67 


8 05 


8 14 


8 22 


8 32 


8 41 


8 51 


9 02 


9 13 


9 25 


9 38 


9 63 


10 10 


10 30 


581 


59 


8 02 


8 11 


8 20 


8 29 


8 89 


8 49 


9 00 


9 11 


9 24 


9 37 


9 52 


10 09 


10 29 


10 56 


69| 


60 


8 08 


8 17 


8 26 


8 86 


8 47 


8 58 


9 09 


9 22 


9 35 


9 51 


10 08 


10 28 


10 55 


12 00 




61 


8 14 


8 24 


8 84 


8 44 


8 55 


9 07 


9 20 


9 34 


9 49 


10 07 


10 27 


10 54 


12 00 




61I 


62 


8 20 


8 31 


8 42 


8 539 05 


9 18 


82 


9 47 


10 05 


10 26 


10 54 


12 60 








63 


8 27 


8 88 


8 50 


020 16 


9 80 


9 46 


10 04 


to 25 


10 53 


12 00 


1 








64 


8 85 


8 47 


9 00 


9 139 28 


9 44 


10 02 


10 24 


10 52 


18 00 












66 


8 44 


8 57 


9 10 


9 25 9 42 


10 00 


10 28 


10 61 


12 Do 






, 








66 


8 53 


9 07 


9 23 


9 89, 


la 


10 21 


10 50 


12 00 















TABTiR X. 67 


sun's mean right ascension. 


J>%y9. 


Jan. 


Feb. 


Mar. 


April 


Maj 


Jane 


Jalj 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Days. 




h.- m. 


h. m. 


h. m. 


h. m.] 


k. m. 


h. m.h. m. 


h. m> h. m. 


h. m. ] 


1. m. 


h. m. 




1 


18 46 


20 68 


22 48 


42 


2 88 


4 85 


6 40 


8 46] 


10 41 


12 29 


L4 26 


16 29 


1 


2 


18 60 


21 OS 


122 62 


45 


2 87 


4 40 


6 44 


8 491 


10 44 


12 82 


14 29 


16 33 


2 


8 


18 64 


21 0« 


>22 66 


49 


2 40 


4 44 


6 48 


8 621 


10 48 


12 36 


14 33 


16 87 


8 


4 


18 69 


21 1€ 


122 69 


63 


2 44 


4 48 


6 62 


8 561 


LO 62 12 40 


14 37 


16 42 


4 


ff 


19 08 


21 14 


28 03 


56 


2 48 


4 52 


6 66 


9 00 


LO 65 


12 43 


14 41 


L6 46 


6 


6 


19 06 


21 18 


123 07 


1 00 


2 62 


4 66 


7 00 


9 04 


LO 59 


12 47 


14 45 


16 51 


6 


7 


19 12 


21 22*23 10 


1 04 


2 66 


6 00 


7 04 


9 08 


11 02 


12 61 


14 49 


16 55 


7 


8 


19 16 


21 2623 14 


1 07 


8 00 


6 04 


7 09 


9 12 


LI 06 


12 54 


14 63 


16 69 


8 





19 21 


21 8023 18 


1 11 


3 04 


.5 08 


7 13 


9 16: 


LI 10 


12 68 


14 67 


17 04 


9 


10 


19 25 


21 34 


i23 21 


1 16 


3 08 


6 13 


7 17 


9 19 


11 13 


18 02 


16 01 


17 08 


10 


11 


19 29 


21 8« 


Ii23 25 


I 18 


8 11 


5 17 


7 21 


9 23 


11 17 


13 06 


15 05 


17 18 


11 


12. 


19 34 


21 4S 


!23 29 


1 22 


8 15 


6 21 


7 25 


9 27 


11 20 


13 09 


16 09 


17 17 


12 


IS 


19 38 


21 4C 


123 33 


1 26 


3 19 


5 26 


7 29 


9 31 


11 24 


18 13 


15 IS 


17 21 


13 


14 


19 42 


21 60 


123 36 


1 29 


3 28 


6 29 


7 33 


9 34 


11 28 


IS 16 


16 17 


17 26 


14 


16 


19 47 


21 64 


123 40 


1 33 


8 27 


6 33 


7 37 


9 38 


11 31 


13 20 


15 21 


17 30 


15 


16 


19 61 


21 66 


123 43 


1 37 


3 31 


5 37 


7 41 


9 42 


11 85 


13 24 


16 25 


17 36 


16 


17 : 


19 65 


22 OS 


!23 47 


1 40 


3 35 


6 42 


7 46 


9 46 


11 38 


13 28 


15 8G 


17 30 


17 


18 


20 00 


22 0£ 


»23 61 


1 44 


8 89 


6 46 


7 49 


9 49 


11 42 


13 81 


16 3G 


17 43 


18 


19 


20 04 


22 m 


»23 54 


1 48 


8 43 


6 50 


7 63 


9 68 


11 46 


13 86 


15 88 


17 48 


19 


20 


20 08 
30 12 


22 la 


123 58 


1 51 


8 47 


6 64 


7 67 


9 67 


11 49 


IS 89 


16 4S 


17 62 


20 


21 


22 17 


02 


1 65 


3 61 


5 68 


8 01 


10 00 


11 63 


13 43 


16 4C 


117 57 


21 


22 


20 17 


22 21 


. 05 


1 69 


3 55 


6 02 


8 06 


10 04 


11 56 


13 46 


16 60 


118 01 


22 


2S 


20 21 


22 2j 


» 09 


2 03 


8 59 


6 07 


8 09 


10 08 


12 00 


13 60 


15 6fi 


) 18 06 


23 


24 


20 26 


22 2C 


\ 13 


2 06 


4 03 


6 11 


8 13 


10 12 


12 04 


13 64 


15 6S 


118 10 


24 


26 


20 29 


22 32 


\ 16 


2 10 


4 07 


6 15 


8 17 


10 16 


12 07 


13 68 


16 OS 


118 15 


26 


26 


20 83 


22 3C 


\ 20 


2 14 


4 11 


6 19 


8 21 


10 19 


12 11 


14 02 


16 07 


18 19 


26 


27 


20 37 


22 4( 


\ 23 


2 18 


4 16 


6 23 


8 25 


10 23 


12 14 


14 06 


16 IS 


!18 28 


27 


26 


20 42 


22 4a 


( 27 


2 21 


4 19 


6 27 


8 29 


10 26 


12 18 


14 09 


16 IC 


iI8 28 


28 


20 


20 46 


22 4C 


\ 81 


2 25 


4 23 


6 81 


8 83 


10 30 


12 22 


tl4 13 


16 2C 


118 32 


29 


10 


20 60 




84 


2 29 


4 27 


6 36 


8 37 


10 33 


12 25 


14 17 


16 2£ 


»ld 37 


30 


81 


20 64 




88 




4 31 




8 41 


10 37 




14 21 




18 4l| 31 1 


1 

TABLE XI.— To correct the Mban Rjefraotion. 1 


App. 


Height of the Thermometer. 


iSf 


Height of the Thetmdmeter. 1 


Alt. 


20" 


28«|3 


6« 

dd 


44** 
add 


50« 


66< 


f 64« 72» 80« 
\t sub sab sub 


20** 28* 


»6^ 
add 


44« 
add 


50*' 5 


^6« 


64*> 


72^ 80^1 


O 1 


add 


addia 


M 


sul 


A 


ad< 


ladd 


(ub 


sub 


sub sub 1 


8 


71" 


61' 3 


2* 


13 





13' 


" 30* 46 


61" 


14 


18 


.13'' 


8» 


4" 





8* 


7" 


11" 


lO" 


8 80 


64 


46 2 


9 


12 





12 


27 - 


11 


66 


16 


16 


12 


7 


8 





.3? 


6 


10 


14 


4 


58 


41 2 


6 


11 





10 


24 1 


17 


60 


18 


14 


10 


6 


8 





2 


6 


9 


12 


4 80 


58 


38 2 


4 


10 





9 


22 \ 


S4 


46 


20 


13 


9 


6 


2 





2 


5 


8 


11 


6 


48 


85 a 


% 


9 





9 


20 


SI 


^0 


22 


11 


8 


6 


2 





2 


6 


7 


10 


6 80 


46 


32 a 





9 





8 


19 : 


29 


38 


24 


10 


7 


5 


2 





2 


4 


6 


9 


6 


41 


30 1 


9 


8 





7 


17 


36 


86 


26 


9 


7 




2 





2 


4 


6 


8 


6 80 


38 


28 1 


7 


7 
7 





7 


15 
14 


24 

23 


33 
31 


28 


9 

8 


6 
6 




2 
2 






1 


8 


5 


7 
7 


7 


86 


26 1 


.6 





6 


30 


1 


3 


6 


7 80 


34 


26 1 


6 


7 





6 


14 


22 


29 


35 


7 


6 




1 





1 


3 


4 


6 


8 


32 


23 1 


5 


6 





6 


13 


20 


27 


40 


6 


4 




1 





1 


2 


8 


6 


8 80 


80 


22 1 


4 


6 





6 


12 


19 


26 


60 


4 


3 




1 





1 


2 


2 


8 





28 


20 1 


8 


6 





6 


11 


18 124 


60 


3 


2 




1 








1 


2 


2 


10 


26 


18 1 


2 


6 





4 


10 


16 


22 


70 


2 


1 













1 


1 


1 


11 


28 


17 1 


1 


6 





4 


9 


15 


20 


80 


1 


1 

















1 


1 


12 121 


15 1 





4 





4 


9 


13 


18 


90 

















1 








ia0.7l80.l|99.6|99.« WJS\ 


|S0.7|80.l|99^|99.9|98.6| 1 


Height of the barometer. 


Height of the BaroAieter. | 


,'". ,„ ,,, 1 



^ 



68 TABLE XII. 

For reducing the Time of the Moon's Passage over the Meridian of 
Greenwich to the Time of its Passage over any other 

Meridian. 







Daily Varittion of the Moon's pafsing the Meridian. 


rime from 


Long. 








Moon's 




40 m 

1 


42 m 
m 


44 m 
m 


46 m 
m 


48m 


50 m 


52 m' 
m 


54 m 66 m 


68 m 
m 


60m 
m 


62m'64m 

• 1 


66m 


Soathing. 


p 


m 


m 


m 


m 


m 


m 


m 


m 


h. uu 
































»o 

















5 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


20 


10 


1 


1 


1 


1 


1 


1 


1 


1 


2 


2 


2 


2 


2 


2 


40 


15 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


8 


8 


8 


1 


20 


2 


2 


2 


8 


8 


8 


8 


8 


3 


3 


8 


8 


4 


4 


1 20 


25 


8 


8 


8 


8 


1 8 


8 


4 


4 


4 


4 


4 


4 


4 


6 


1 40 


80 


8 


8 


4 


4 


4 


4 


4 


4 


6 


5 


6 


6 


5 


6 


2 


35 


4 


4 


4 


4 


5 


5 


5 


5 


5 


6 


6 


6 


6 


6 


2 20 


40 


4 


6 


6 


5 


5 


6 


6 


6 


6 


6 


7 


7 


7 


7 


2 40 


45 


5 



6 


5 


6 


6 
7 


6 

7 


6 
7 


7 
7 


7 

8 


7 
8 


7 

8 


8 
9 


8 
9 


8 



8 


60 


6 


6 


6 


8 20 


55 


6 





7 


7 


7 


8 


8 


8 








9 


9 


10 


10 


8 40 


60 


7 


7 


7 


8 


8 


8 


9 


9 


9 


10 


10 


10 


11 


11 


4 


65 


7 


8 


8 


8 


9 


9 


9 


10 


10 


10 


11 


11 


12 


12 


4 20 


70 


8 


8 


9 


9 


9 


10 


10 


10 


11 


11 


12 


12 


12 


18 


4 40 


75 


8 


9 


9 


10 


10 


10 


11 


11 


12 


12 


12 


18 


18 


14 


6 


80 


9 


9 


10 


10 


11 


11 


12 


12 


12 


13 


13 


14 


14 


16 


6 20 


85 


9 


10 


10 


11 


11 


12 


12 


18 


18 


14 


14 


15 


16 


16 


6 40 


90 


10 


10 


11 


11 


12 


12 


18 


18 


14 


14 


16 


15 


16 


16 


6 


06 


11 


11 


12 


12 


18 


18 
14 


14 
14 


14 
15 


15 
16 


16 
16 


16 
17 


16 
17 


17 
18 


17 
18 


6 20 


100 


11 


12 


12 


IS 


18 


40 


105 


12 


12 


18 


18 


14 


14 


15 


16 


16 


17 


17 


18 


19 


19 


7 


110 


12 


18 


18 


14 


15 


15 


16 


16 


17 


18 


18 


19 


20 


20 


7 20 


115 


IS 


18 


14 


15 


15 


16 


17 


17 


18 


19 


19 


20 


20 


21 


7 40 


120 


18 


14 


15 


15 


16 


17 


17 


18 


19 


19 


20 


21 


21 


22 


8 


125 


14 


16 


15 


16 


17 


17 


18 


19 


19 


20 


21 


22 


22 


23 


8 20 


ISO 


14 


15 


16 


17 


17 


18 


10 


19 


20 


21 


22 


22 


28 


24 


8 40 


185 


15 


16 


16 


17 


18 


19 


19 


20 


21 


22 


22 


28 


24 


26 


9 


140 


10 


16 


17 


18 


19 


19 


20 


21 


22 


28 


28 


24 


26 


26 


9 20 


146 


10 
17 


17 
17 


18 
18 


19 
19 


19 
20 


20 
21 


21 
22 


22 
22 


28 
23 


28 
24 


24 
26 


25 
26 


26 


27 


40 


150 


27 


27 


10 


165 


17 


18 


19 


20 


21 


22 


22 


28 


24 


26 


26 


27 


28 


28 


10 20 


160 


18 


19 


20 


20 


21 


22 


28 


24 


25 


26 


27 


28 


28 


29 


10 40 


165 


18 


19 


20 


21 


22 


23 


24 


26 


86 


27 


27 


28 


29 


80 


11 


170 


19 


20 


21 


22 


28 


24 


25 


25 


26 


^ 


28 


29 


30 


81 


11 20 


175 


19 


20 


21 


22 


28 


24 


25 


26 


27 


28 


29 


80 


81 


82 


11 40 1 


180 


20 


21 


22 


28 


24 


^ 


26 


27 28 


29 


80 


81 


32 


38 


12^0 1 





















TABLE XIII. 69 1 


FOR REDUCING LONGITUDE INTO TIME, AND THE CONTRARY. 1 


o 


h. m. 


e 


h. m. 


«» 1 


11. m. 


o 


h. m. 





h. m. 


o 


h. m. 


t 


m. s. 


t 


m. 8. 


t 


m. •, 


s 


m. 8. 


/ 


m. 8 


t 


m. 8. 





s. t. 





8. t. 





8. t. 





a. t. 





8. t. 





8. t. 


I 


4 


31 


2 4 


61 


4 4 


91 


6 4 


121 


8 4 


151 


10 4 


a 


8 


32 


2 8 


62 


4 8 


92 


6 8 


122 


8 8 


152 


10 8 


3 


12 


83 


2 12 


63 


4 12 


93 


6 12 


123 


8 12 


153 


10 12 


4 


16 


34 


2 16 


64 


4 16 


94 


6 16 


124 


8 16 


154 


10 16 


5 


20 


35 


2 90 


65 


4 20 


95 


6 20 


125 


8 20 


155 


10 20 


6 


24 


36 


2 24 


66 


4 24 


96 


6 24 


126 


8 24 


156 


10 24 


7 


28 


37 


2 28 


67 


4 28 


97 


6 28 


127 


8 28 


157 


10 28 


8 


32 


38 


2 32 


68 


4 32 


98 


6 32 


128 


8 32 


158 


10 32 


9 


36 


39 


2 36 


«« 


4 36 


99 


6 36 


129 


8 36 


159 


10 36 


10 


40 


40 


2 40 


70 


4 40 


100 


6 40 


130 


8 40 


160 


10 40 


11 


44 


41 


2 44 


71 


4 44 


101 


6 44 


131 


8 44 


161 


10 44 


12 


48 


42 


2 48 


72 


4 48 


102 


6 48 


132 


8 48 


162 


10 48 


IS 


52 


43 


2 52 


73 


4 52 


103 


6 52 


133 


8 52 


163 


10 52 


14 


56 


44 


2 56 


74 


4 56 


104 


6 56 


134 


8 66 


164 


10 56 


16 


1 


46 


3 


75 


5 


105 


7 


135 


9 


165 


11 


16 


1 4 


46 


3 4 


76 


5 4 


106 


7 4 


136 


9 4 


166 


11 4 


17 


1 8 


47 


3 8 


77 


5 8 


107 


7 8 


137 


9 8 


107 


11 8 


18 


1 12 


48 


3 12 


78 


5 12 


108 


7 12 


138 


9 12 


168 


11 12 


19 


1 16 


49 


8 16 


79 


5 16 


109 


7 16 


139 


9 16 


169 


11 16 


20 


1 20 


50 


3 20 


80 


5 20 


110 


7 20 


140 


9 20 


170 


11 20 


21 


1 24 


51 


3 24 


81 


5 24 


111 


7 24 


141 


9 24 


171 


11 24 


22 


1 28 


52 


3 28 


82 


5 28 


112 


7 28 


142 


9 28 


172 


11 28 


2S 


1 32 


53 


3 32 


83 


5 32 


lis 


7 32 


143 


9 32 


173 


11 32 


24 


1 36 


54 


8 36 


84 


5 36 


114 


7 36 


144 


9 36 


174 


11 36 


25 


1 40 


55 


3 40 


85 


5 40 


115 


7 40 


145 


9 40 


175 


11 40 


26 


1 44 


56 


3 44 


86 


5 44 


116 


7 44 


146 


9 44 


176 


11 44 


27 


1 48 


57 


3 48 


87 


5 48 


117 


7 48 


147 


9 48 


177 


11 48 


28 


1 62 


58 


S 52 


88 


5 52 


♦ 118 


7 52 


148 


9 52 


178 


11 52 


20 


1 56 


59 


3 56 


89 


6 56 


110 


7 56 


149 


9 56 


179 


11 56 


10 


2 


60 


4 


90 


6 


120 


8 


150 


10 


180 


12 










TABLE Xll 


1 


FOR : 


FIND 


ING T 


HE DISTANCE OF TERRESTRIAL OBJECTS AT SEA.I 


Height 
in feet 


.5 <^ 
1.15 


Height 
in feet 




-a 

1 


J 

.s 


Dist.in 
miles. 


Height 
in feet. 


Dist.in 
miles. 




II 

».5 


Height 
in feet 


Disi in 

miles. 


Height 
in feet. 


d . 
57.4 


1 


25 I 


k74 




49 


8.0 


180 


15.4 


420 i 


820 


32.1 


1 2600 


2 


1.62 


26 ( 


L86 


% 


50 


8.1 


190 


15.8 


430 1 


23.8 


840 


33. S 


\ 2600 


58.6 


t 


1.09 


27 i 


k97 




55 


8.5 


200 


16.2 


440 : 


24.1 


860 


33.^ 


r 2700 


59.7 


4 


2.30 


28 ( 


S.08 




60 


8.9 


210 


16.6 


450 : 


M.4 


880 


34.1 


1 2800 


60.8 


5 


2.57 


29 ( 


).18 




65 


9.3 


220 


17.0 


460 : 


24.6 


900 


34.J 


» 2900 


61.8 


6 


2.81 


30 ( 


i.30 




70 


9.6 


230 


17.4 


470 \ 


24.9 


920 


MA 


) 3000 


63.0 


7 


3.04 


31 ( 


>.40 




75 


9.9 


240 


17.8 


480 : 


25.2 


040 


35.2 


K 3100 


64.0 


8 


3.25 


32 4 


i.50 
S.60 




80 


10.3 


250 


18.2 


400 ! 


26.4 


960 


35. < 


1 8200 


65.0 


9 


3.45 


33 ( 




85 


10.6 


260 


18.5 


500 


^5.7 


980 


36. ( 


» 3300 


66.0 


10 


3.63 


34 i 


).70 




90 


10.9 


270 


18.9 


520 


26.2 


1000 


36.; 


1 3400 


67.0 


11 


3.81 


35 i 


}.80 




95 


11.2 


280 


19.2 


540 


26.7 


1100 


38.1 


1 3600 


68.0 


12 


3.98 


36 i 


9.90 




00 


11.5 


290 


19.6 


560 


27.2 


1200 


39.1 


S 3600 


69.0 


IS 


4.14 


37 ( 


S.99 




105 


11.8 


300 


19.9 


580 


27.7 


1300 


41.' 


1 3700 


69.9 


14 


4.30 


38 ' 


r.09 




10 


12.1 


310 


20.2 


600 


28.1 


1400 


43. ( 


D 3800 


70.9 


15 


1.45 


39 ' 


r.i7 




115 


12. a 


320 


20.6 


620 


28.6 


1500 


44.. 


5 3000 


71.7 


16 


4.60 
4.73 


40 ' 


r.27 
r.36 




120 


I2.C 

12.8 


330 


20.0 


640 


29.1 
29.5 


1600 


46.1 


D 4000 


72.7 


17 


41 ' 




125 


340 


21.2 


660 


1700 


47. 


S 4100 


73.6 


18 


4.87 


42 ' 


r.44 




L30 


13.1 


350 


21.5 


680 


30.0 


1800 


48. 


7 4200 


74.4 


19 


5.01 


43 ' 


7.54 




135 


13.1 


\ 360 


21.8 


700 


30.4 


1900 


50. 


1 4300 


75.4 


20 


5.14 


44 


7.62 




L40 


13 .i 


» 370 


22,1 


720 


30.8 


2000 


51. 


4 4400 


76.2 


21 


5.26 


45 


7.70 




L45 


13.( 


\ 380 


22.4 


740 


31.2 


2100 


52. 


6 4500 


77.0 


22 


5.39 


46 


7.79 




150 


14.1 


390 


22.7 


760 


31.7 


2200 


53. 


9 4700 


78.8 


23 


5.51 


47 


7.88 




160 


14.2 


\ 400 


23.0 


780 


32.1 


2300 


55. 


1 5000 


81.2 


24 


5.62 


48 


7.9^ 




170 


15. ( 


) 41Q 


23.3 


800 


32.5 


2400 


56. 


2 Itatle 


88.5 















70 TABLE XV. 

For reducing the sun's declination to any given Meridian, and to any 

Time under that Meridian. 



WbetiSun'8docCaddinW.loB. >Addaft.nooB 
is inoreasing. | sub. in E.lon, ( Sub.b6f.nooi] 


. WbenSon'sdeef sub.inWlon.4 Sub.sft nooql 
\ is decreasing. \ add inlE. Ion. | Add bef. nooq 


Long 


sun's declination. 


Timeir 


o« a" 


4** 


6« 


8** 


9^ 


10* 


ll** 


I2» 


18" 


1 14** 15« 


Noon. 


\ 1 0" 


0' 0* 


0' 0* 


0' 0^ 


0' 0* 


i>' 0* 


0' 0* 


0' 0* 


0* 0^ 


0* 0* 


0' O" 


0* 0" 


0* &> 


OhOm 


S 


12 


12 


12 


11 


11 


11 


11 


11 


10 


10 


9 


9 


12 


6 


24 


24 


24 


23 


23 


22 


22 


21 


20 


20 


18 


18 


24 





85 


85 


85 


84 


34 


38 


82 


82 


31 


SO 


28 


27 


36 


19 


47 


47 


47 


46 


45 


44 


43 


42 


41 


40 


38 


87 


48 


15 


50 


60 


Q 58 


57 


56 


65 


54 


58 


61 


60 


48 


46 


1 


18 


1 11 


1 10 


1 10 


1 9 


1 7 


1 6 


1 5 


1 8 


1 1 


1 


58 


55 


1 12 


21 


1 22 


1 22 


1 22 


1 21 


1 18 


1 17 


1 16 


1 14 


1 12 


1 9 


1 7 


1 6 


1 24 


84 


1 84 


1 84 


1 83 


1 82 


1 29 


1 28 


1 27 


1 24 


1 22 


1 19 


1 17 


1 14 


1 36 


27 


1 46 


1 45 


1 44 


1 46 


1 41 


1 39 


1 88 


1 85 


1 82 


1 29 


1 27 


1 28 


1 46 


80 


1 58 


1 67 


I 66 


1 54 


1 51 


1 49 


1 48 
1 59 


1 45 


1 48 


1 39 


1 36 


1 32 


2 00 


SS 


2 10 


2 10 


2 8 


2 6 


2 3 


2 1 


1 55 


1 53 


1 49 


1 46 


1 42 


2 12 


86 


2 22 


2 21 


2 10 


2 17 


2 14 


2 12 


2 10 


2 6 


2 8 


1 59 


1 56 


1 61 


2 24 


89 


2 88 


2 82 


2 81 


2 29 


2 25 


2 28 


2 20 


2 16 


2 14 


2 9 


2 5 


2 1 


2 S6 


42 


2 45 


2 44 


2 43 


2 40 


2 36 


2 34 


2 31 


2 27 


2 24 


2 19 


2 15 


2 10 


2 48 


46 


2 57 


2 56 


2 54 


2 51 


2 47 


2 44 


2 41 


2 88 


2 84 


2 29 


2 24 


2 19 


3 


48 


8 9 


3 8 


8 6 


3 3 


2 59 


2 66 


2 62 


2 49 


2 44 


2 39 


2 84 


2 28 


3 12 


51 


8 20 


8 19 


8 18 


8 16 


3 10 


8 6 


8 3 


8 


2 55 


2 49 


2 44 


2 38 


3 24 


54 


8 82 


3 81 


8 SO 


3 26 


3 21 


8 17 


8 14 


8 10 


8 5 


2 59 


2 63 


2 47 


3 36 


57 


8 48 


3 42 


8 41 


8 37 


3 32 


8 28 


8 25 


3 21 


8 15 


8 9 


3 3 


2 56 


8 48 


60 


8 55 


8 64 


8 52 


3 48 


8 48 


8 89 


8 86 


8 81 


8 25 


8 19 


3 13 


8 5 


4 


68 


4 7 


4 6 


4 4 


4 


8 64 


8 50 


8 46 


8 42 


8 36 


8 29 


3 22 


3 14 


4 12 


66 


4 19 


4 18 


4 16 


4 12 


4 5 


4 1 


8 67 


8 62 


8 46 


8 89 


3 32 


8 28 


4 24 


60 


4 81 


4 80 


4 27 


4 23 


4 16 


4 12 


4 8 


4 8 


8 66 


8 49 


3 42 


8 82 


4 86 


72 


4 43 


4 42 


4 89 


4 84 


4 27 


4 28 


4 10 


4 13 


4 6 


8 59 


8 51 


8 41 


4 48 


75 


4 54 


4 68 


4 50 


4 45 


4 88 


4 84 


4 29 


4 28 


4 16 


4 9 


4 1 


8 51 


5 


78 


5 6 


5 6 


5 2 


4 57 


4 60 


4 45 


4 40 


4 84 


4 27 


4 19 


4 11 


4 


5 12 


81 


5 18 


5 17 


6 14 


5 9 


5 1 


4 56 


4 61 


4 44 


4 87 


4 29 


4 20 


4 9 


5 24 


84 


5 80 


6 28 


5 26 


5 20 


5 12 


5 7 


5 2 


4 55 


4 47 


4 39 


4 SO 


4 18 


6 S6 


87 


5 41 


5 40 


5 37 


5 81 


6 28 


5 18 


5 13 


5 5 


4 58 


4 49 


4 40 


4 27 


5 48 


90 


5 58 


6 52 


6 48 


5 42 


5 84 


5 29 


5 28 


5 16 


5 8 


4 59 


4 49 


4 87 


6 


98 


6 5 


6 4 


6 


5 54 


5 46 


6 41 


6 84 


5 27 


5 18 


5 9 


4 59 


4 46 


6 12 


96 


6 17 


6 15 


6 12 


6 6 


5 67 


5 52 


5 45 


5 87 


5 28 


5 19 


5 9 


4 66 


6 24 


99 


6 28 


6 27 


6 28 


6 It 


6 8 


6 8 


5 56 


6 48 


5 89 


5 29 


5 19 


5 5 


6 86 


102 


6 40 


6 89 


6 85 


6 28 


6 19 


6 14 


6 7 


5 58 


5 49 


5 89 


5 28 


5 14 


6 48 


105 


6 52 


6 51 


6 46 


6 89 


6 80 


6 24 


6 17 


6 9 


5 59 


5 49 


5 37 


6 28 


7 


108 


7 4 


7 2 


6 S« 


6 51 


6 41 


6 36 


6 28 


6 19 


6 9 


5'69 


5 47 


5 82 


7 12 


111 


7 15 


7 14 


7 10 


7 8 


6 62 


6 46 


6 89 


6 30 


6 20 


6 9 


5 50 


5 42 


7 24 


114 


7 27 


7 26 


,7 22 


7 15 


7 8 


6 57 


6 50 


6 40 


6 30 


6 19 


6 6 


5 61 


7 86 


117 


7 39 


7 87 


7 83 


7 26 


7 14 


7 8 


7 1 


6 51 


6 40 


6 29 


6 15 


6 1 


7 48 


120 


7 51 


7 49 


7 44 


7 37 


7 25 


7 18 


7 11 


7 1 


6 61 


6 39 


6 25 


6 10 


8 

• 


128 


8 8 


8 1 


7 56 


7 49 


7 37 


7 29 


7 22 


7 12 


7 1 


6 49 


6 85 


19 


8 12 


126 


8 14 


8 18 


8 8 


8 


7 48 


7 40 


7 83 


7 22 


7 11 


-6 59 


6 44 


6 28 


8 24 


129 


8 26 


8 24 


8 20 


8 11 


7 59 


7 51 


7 43 


7 33 


7 22 


7 9 


6 64 


6 37 


8 86 


182 


8 88 


8 86 


8 81 


8 22 


8 10 


8 2 


8 54 


7 48 


7 82 


7 18 


7 4 


6 46 


8 48 


185 


8 60 


8 48 


8 42 


8 33 


8 21 


8 18 


8 4 


7 54 


7 42 


7 28 


7 13 


6 56 


9 


138 


1 


8 59 


8 54 


8 45 


R 38 


8 24 


8 15 


8 5 


7 62 


7 38 


7 23 


7 5 


9 12 


141 


9 18 


9 11 


9 6 


8 57 


8 44 


8 35 


8 26 


8 15 


8 8 


7 48 


7 83 


7 14 


9 24 


144 


9 25 


9 28 


9 18 


9 8 


8 66 


8 46 


8 37 


8 26 


8 IS 


7 58 


7 42 


7 23 


9 S6 


147 


9 37 


9 86 


9 29 


9 19 


9 6 


8 57 


8 48 


8 86 


8 28 


8 8 


7 52 


7 32 


9 48 


150 


9 48 


9 45 


9 40 


9 80 


9 17 


9 8 


8 58 


8 47 


8 83 


8 18 


8 2 


7 42 


10 


158 


10 


9 57 


9 52 


9 42 


9 28 


9 19 


9 9 


8 57 


8 43 


8 28 


8 12 


7 51 


10 12 


156 


10 12 


10 9 


10 4 


9 54 


9 39 


9 80 


9 20 


9 5 


8 54 


8 38 


8 21 


8 


10 24 


159 


10 24 


10 21 


10 16 


10 6 


9 50 


9 41 


9 31 


9 18 


4 


8 48 


8 31 


8 10 


10 86 


162 


10 86 


10 83 


10 27 


10 16 


10 1 


62 


9 42 


9 29 


9 14 


8 58 


8 41 


8 19 


10 48 


105 


10 47 


10-44 


10 38 


10 27 


10 12 


10 8 


9 62 


9 89 


9 24 


9 8 


8 60 


8 28 


11 00 


168 


10 59 


10 56 


10 50 


10 89 


10 24 


10 14 


10 8 


9 50 


9 85 


9 18 


9 


8 38 


11 12 


171 


11 11 


11 8 


11 2 


10 51 


10 35 


10 26 


10 14 


10 


9 45 


9 28 


9 10 


8 47 


11 24 


174 


11 23 


11 20 


11 14 


11 8 


10 46 


10 86 


10 25 


10 11 


9 55 


9 38 


9 19 


8 57 


11 86 


177 


11 34 


11 81 


11 25 


11 14 


10 57 


10 47 


10 86 


10 81 


10 6 


9 46 


9 29 


9 6 


11 48 


180 


11 46 


11 43 


11 87 


11 25 


11 OSllO 681 


10 46 


10 82 


10 16) 


9 58 


9 88 


9 1512 1 



TABLE XV. 71 

I^or reducing the sun's declination to any given Meridian^ and to any 

Time under that Meridian • 



When Son's dec. c add in W. Ion. i Add aft-noon. 
in increasing, isab,in E.lon. f Snb.bef.noon. 



W henSun'sdec c sub.in W .Ion ^ Snb. ait. noon, 
is decreasing, i add in £. Ion. ) Add bef. noon. 



i'imefr 
Noon 




72 




^"^ 


TABLE XVI. 






n 


To reduce the sux's right ascensiov to any given Meridian, and to any 1 




( Add in W. lonff. 
\ Sub. In B. long' 


} ^ 


ime under 

sun's moHi 


that Meridian. 5 a«>* *ft- »•<>"• 

[ 8nb. bef. noon ; 


w 


Long. 




J ASCENSION. 






Time 
fr. Noon« 


Oh. 


Ih. 


2h. 


3h. 


4h. 1 


5h. 


6h. 


7h. 


8h. ( 9h. 


lOh. 


llh. 


o 


m. s 


m. ■ 


m. 8. 


m. s. 


m. 8. 


m. 8. 


m. 8. 


m. 8. 


m. 8. 


m. 8. 


m. 8. 


m. 8. 


h. m. 


























.0 

















s 


2 


2 


2 


2 


2 


2 


2 


8 


2 


2 


2 


2 


12 


6 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


24 





6 


6 


6 


6 


6 


6 


6 


6 


6 


6 


6 


5 


86 


12 


7 


7 


7 


8 


8 


8 


8 


8 


8 


8 


7 


7 


48 


15 


9 


9 





10 


10 


10 


10 


10 


10 


10 


9 


9 


1 


18 


11 


11 


11 


12 


12 


12 


12 


12 


12 


11 


11 


11 


1 12 


21 


13 


13 


18 


14 


14 


14 


9 14 


14 


14 


13 


IS 


18 


1 24 


24 


15 


15 


15 


15 


16 


16 


17 


16 


16 


15 


16 


14 


1 86 


27 


16 


16 


17 


17 


18 


18 


19 


18 


18 


17 


17 


16 


1 48 


SO 
S3 


18 


18 


19 


10 


20 


21 


21 
28 


21 


20 


19 
21 


18 


18 


2 


20 


20 


21 


21 


22 


23 


23 


22 


20 


20 


2 12 


36 


22 


22 


22 


28 


24 


25 


25 


25 


24 


23 


22 


22 


2 24 


80 


24 


24 


24 


25 


26 


27 


27 


27 


26 


25 


24 


28 


2 86 


42 


25 


25 


26 


27 


28 


29 


29 


29 


28 


27 


26 


25 


2 48 


45 


27 


27 


28 


29 


30 


31 


81 


31 


80 


29 


28 


27 


8 


48 


29 


29 


80 


81 


32 


S3 


88 


S3 


32 


81 


SO 


29 


8 12 


61 


81 


31 


82 


38 


84 


85 


85 


35 


34 


83 


32 


81 


S 24 


54 


S3 


33 


84 


85 


86 


87 


87 


87 


86 


35 


33 


82 


8 S6 


57 


35 


35 


36 


37 


88 


30 


SO 


89 


38 


36 


35 


84 


8 48 


60 


36 


36 


37 


39 


40 


41 


42 


6 41 


40 


38 
40 


37 


86 


4 


63 


86 


38 


89 


41 


42 


43 


44 


43 


42 


39 


88 


4 12 


66 


40 


40 


41 


48 


44 


45 


46 


45 


44 


42 


41 


40 


4 24 


60 


42 


42 


43 


45 


46 


47 


48 


47 


46 


44 


42 


41 


4 86 


72 


44 


44 


45 


46 


48 


49 


60 


49 


48 


46 


44 


43 


4 48 


75 


45 


46 


47 


48 


60 


61 


62 


61 


50 


48 


46 


46 


6 


78 


47 


47 


49 


50 


52 


54 


64 


63 


62 


50 


48 


47 


6 12 


81 


40 


49 


60 


52 


64 


*0 56 


66 


65 


54 


62 


50 


40 


5 24 


84 


51 


51 


52 


64 


66 


58 


68 


68 


66 


64 


62 


60 


5 86 


87 


53 


68 


54 


66 


58 


1 


1 


1 


58 


66 


64 


62 


6 48 


90 


54 


55 


56 


58 


1 


1 2 
1 4 


1 2 


1 2 


1 


68 


55 


64 


6 
6 12 


03 


56 


56 


58 


1 


1 2 


1 4 


I 4 


1 2 


1 


67 


66 


06 


68 


68 


1 


1 2 


1 4 


1 6 


1 6 


1 6 


1 4 


1 2 


59 


68 


6 24 


00 


1 


1 


1 2 


1 4 


1 6 


1 8 


1 9 


1 8 


1 6 


1 3 


1 1 


50 


6 86 


102 


1 2 


1 2 


1 3 


I 6 


1 8 


1 10 


1 11 


1 10 


1 8 


1 5 


1 3 


1 1 


6 48 


105 


1 4 


1 4 


1 5 


1 8 


1 10 


1 12 


1 18 


1 12 


1 10 


1 7 


1 6 


1 3 


7 


106 


1 6 


1 6 


1 7 


1 10 


1 12 


1 14 


1 15 


1 14 


1 12 


1 9 


1 7 


1 6 


7 12 


111 


1 7 


1 7 


1 9 


I 12 


1 14 


1 16 


1 17 


1 16 


1 14 


1 11 


1 8 


1 7 


7 24 


114 


1 9 


1 9 


1 11 


1 14 


1 16 


1 18 


1 19 


1 18 


1 16 


1 18 


1 10 


1 9 


7 86 


117 


1 11 


1 11 


1 13 


1 16 


1 18 


1 20 


1 21 


1 20 


1 18 


1 16 


1 12 


1 10 


7 48 


120 


1 18 


1 18 


1 15 
I 17 


1 17 


1 20 


1 22 


1 28 


1 22 


1 20 


1 17 


1 14 


1 18 


8 


123 


1 14 


1 15 


1 19 


1 22 


1 25 


1 25 


1 24 


1 22 


1 19 


1 16 


1 14 


8 12 


126 


1 16 


1 16 


1 18 


I 21 


1 24 


1 27 


1 27 


1 26 


1 24 


1 21 


1 18 


1 16 


8 24 


129 


1 18 


1 18 


1 20 


1 23 


1 26 


1 29 


1 29 


1 28 


1 26 


1 28 


1 10 


1 18 


8 86 


182 


1 20 


1 20 


1 22 


1 25 


1 28 


1 31 


1 81 


1 30 


1 28 


1 26 


1 21 


1 19 


8 48 


135 


1 22 


1 22 


1 24 


1 27 


1 80 


1 S3 


1 84 


1 82 


1 30 


1 26 


1 23 


1 21 


9 


138 


1 24 


1 24 


1 26 


1 29 


1 82 


1 S5 


1 86 


1 86 


1 38 


1 28 


1 26 


1 2S 


9 12 


141 


1 26 


1 26 


1 28 


1 81 


I 34 


1 37 


1 88 


1 87 


1 34 


1 80 


1 27 


1 26 


9 24 


144 


1 27 


1 27 


1 30 


1 83 


1 36 


1 39 


1 40 


1 39 


1 86 


1 32 


1 29 


1 27 


9 86 


147 


1 29 


1 29 


1 82 


1 85 


1 38 


1 41 


1 42 


1 41 


1 88 


1 84 


1 SI 


1 28 


9 48 


150 


1 81 


1 81 


1 38 


1 87 


1 40 


1 43 


1 44 
1 46 


1 43 

1 45 


1 40 


1 86 


1 32 


1 SO 


10 


158 


1 88 


1 88 


1 86 


1 39 


1 42 


1.46 


1 42 


1 38 


1 84 


1 32 


10 12 


156 


1 34 


1 85 


1 37 


1 41 


1 44 


1 47 


1 48 


1 47 


1 44 


1 40 


1 86 


1 34 


10 24 


150 


1 861 


1 87 


1 39 


1 43 


1 46 


1 49 


1 50 


1 49 


1 46 


1 42 


1 88 


1 86 


10 86 


162 


1 38 


1 38 


1 41 


1 45 


1 48 


1 61 


1 62 


1 51 


1 48 


1 44 


1 40 


1 87 


10 48 


165 


1 40 


1 40 


1 48 


1 46 


1 60 


1 6S 


1 64 


1 63 


1 50 


1 46 


1 42 


1 89 


11 


168 


1 42 


1 42 


1 45 


1 48 


1 62 


1 66 


1 56 


1 65 


1 62 


1 48 


1 44 


1 41 


11 12 


171 


1 44 


1 44 


1 46 


1 60 


1 64 


1 67 


1 69 


1 57 


1 64 


1 49 


1 46 


1 48 


11 24 


174 


1 45 


1 46 


1 48 


1 62 


1 57 


2 


2 1 


1 69 


1 66 


1 61 


1 47 


1 45 


11 86 


177 


1 47 


1 48 


1 50 


1 64 


1 50 


2 2 


2 3 


2 1 


1 68 


1 68 


1 40 


1 46 


11 48 


180 


1 49 1 49I 1 52 


1 66 


2 12 4 


2 5 2 81 


2 


1 65 


1 61 


1 48 


12 



TABLE XVI. 




To reduce the sun's bioht ascension to any given Meridian, and to anv 



{ teb. i!^ S* loi? } '''""^ ""^®^ *^** Meridian. 



Long. 





s 

6 
9 
13 
15 
18 
SI 
S4 
S7 
SO 



S3 

S6 
S9 

4a 

45 
48 
51 
54 

57 
60 

OS 
06 
09 
72 
75 
78 
81 
84 
87 
90 



193 
ISO 
1S9 
ISS 
135 
138 
141 
144 
147 
150 



153 
150 
159 
102 
105 
108 
171 
174 
177 
180 



(Add aft. noon. > 
\ Kttb. b«f. noon. 3 



SUN 8 RIGHT ASCENSION. 



12h. 



m. 



























9 

4 

6 

7 

9 

11 

13 

14 

10 

18 



























20 
29 
23 
25 
27 
29 
31 
32 
34 
SO 

38 

40 
41 
43 
45 
47 
49 
60 
52 
54 



13h. I 14h. 



m. 



























2 

4 

5 

7 

9 

11 

13 

15 

17 

18 



50 
58 
59 
1 
3 
5 
7 
8 
10 
12 



14 
10 
17 
19 
21 



25 
20 

28 
30 



32 
34 
35 

37 
39 
41 
43 
44 
46 
48 














0" 











20 
22 
24 
20 
28 
29 
31 
33 
34 
37 

39 
40 
42 
44 

4b 
48 
50 
51 



53 
55 



57 

59 

1 1 



1 
1 
1 
1 



2 

4 


8 



1 10 
1 12 
1 13 



1 15 



1 
1 
1 
1 
1 
1 
1 
1 
1 



17 
19 
21 
23 
25 
20 
28 
30 
32 



1 
1 
1 
1 
1 
1 
1 
1 



34 
36 
37 

39 
41 
43 
46 
47 



1 48 



1 50 



m. 



























2 

4 



8 

10 

11 

13 

15 

17 

19 
















21 
23 
25 
27 
29 
31 
33 
34 
30 
38 



15h. 



m. 





P 











s 



2 

4 



8 

10 

12 

14 

18 

18 

20 
















22 
24 
20 
28 
30 
32 
34 
30 
38 
40 



lOh. 



m. 

























8. 


2 
4 


8 
11 
13 
16 
17 
19 
21 
















23 
25 
27 
30 
32 
34 
30 
38 
40 
42 
















40 
42 
44 
40 
48 
50 
52 
54 
60 
58 



42 


44 


40 


48 


60 


52 


54 


50 


59 


1 1 










44 
47 
49 
51 
63 
65 
57 
59 
1 
4 





1 
1 



59 

1 1 



1 
1 
1 
1 



3 
5 

7 
9 



1 11 



1 
1 
1 



13 
Id 
17 





3 




5 




7 




9 




11 




13 




15 


i 


17 



1 19 
1 21 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



10 

21 

22! 

241 

20 

28' 

30 

32 

34 

36 



1 
1 

1 



23 
26 
27 



1 29 



1 
1 
1 
1 



31 
33 
35 

37 



1 39 
1 41 



1 
1 
1 
1 
1 
1 
1 
1 
1 



38 
40 
42 
44 
40 
47 
49 
61 
53 



1 55 



1 
1 
1 
1 



43 
45 

47 
49 



1 51 



1 
1 
1 
1 
2 



1 
1 
I 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 




8 
10 
12 
14 
10 
18 
20 
23 
25 

27 
29 
31 
33 
36 
37 
40 
42 
44 
46 



63 
55 
67 
59 
1 



1 
1 
1 
1 
1 
1 
2 
2 
2 
2 



48 

50 

52 

64 

67 

69 

1 

3 

5 

7 



17h. 1 18h. i9h. I 20h. 



m. 



















8. 



2 

4 

7 

9 

11 

13 

15 



17 
20 
22 



24 
20 
28 
31 
33 
35 
37 
39 
42 
44 











46 
48 
50 
63 
55 
67 
69 
1 
4 




8 
10 
12 
15 
17 
19 
21 
23 
25 
28 



30 
32 
34 
36 
39 
41 
43 
46 
47 
60 



2 
2 

2 
2 



62 

64 

66 

68 

1 

3 

6 

7 



m« 8. 








11 
13 



m. 8. 









16 
18 



20 
22 











24 
27 
29 
31 
33 



35 
38 
40 
42 
44 



47 
49 
51 
53 
56 

58 

1 
1 2 
1 4 
1 7 



1 
1 
1 
1 
1 
1 
1 



9 
II 
IS 
16 
IH 
20 
22 



I 24 

1 27 
1 21) 



31 
33 
36 
38 
40 
1 42 
1 44 
47 
49 
61 



2 9 
2 12 



53 
66 

68 




1 

1 

1 

2 

2 

2 

2 

2 

2 11 

2 13 



2 
4 

7 
9 












2 
4 
7 
9 
11 
13 



15 
18 
20 
22 



m. 


























2 
4 


8 
11 
13 
15 
17 
19 
21 



21h. 



m. 8 














2 
4 
6 
8 
10 
12 
14 
10 
18 
20 










24 
26 
29! 
31 
33 
35 
37 
40 
42 
44 



23: 










26 
28! 
30 
32 



34 


36 


38 


40 


< 43 
















22 
24 
26 
28 
30 
32 
35 
37 
39 
41 



22h. 



m. 8. 















2 
4 
6 
8 
10 
12 
14 
15 
17 
19 



21 
23 












26 
27 
29 
31 
33 
35 
37 
39 



23h. 



40^ 
48 
61 
63 
55 
67 

59 

1 2 
1 4 
1 



451 

47 
49 
51i 
53 
55 

58 

1 
1 2 
1 4 










1 8 
1 10 
1 13 



1 
1 
1 
1 
1 
1 
1 



15 
17 
19 
21 
24 
26 
28 



1 

1 
1 
1 
1 
1 
1 
1 
1 
1 



6 

8 

10 

12 

u! 

17 
19 

23 
25: 



43 

45' 

47| 
49 

6l| 

53' 

66 
57j 

69, 

1 1 ' 

1 3' 
1 6 

1 7. 

1 9 

1 111 



41 
43 
44 
46 
48 
60 
62 
64 
66 
68 



1 
1 
1 
1 
1 




2 

4 
6 
8 



1 13 1 10 

1 15 1 12 

1 17 1 14 

1 19 1 16 

1 21 1 17 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



30 
32 
35 
37 
39 
41 
43 
46 
48 
60 



1 
1 
1 
1 
1 



27| 
29 
32 
34 
36 



1 38 



1 
1 
1 
1 



40 
42 
44 
46 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



23 
25 
27 
29! 
3tl 
331 
36 
38' 
40 

42; 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



19 
21 
23 
25 
27 
29 
31 
33 
33 
37 



62 

54! 
671 

1 69 

2 1 
2 3 



1 49 



2 
2 
2 



5 

8 

10 



2 12 



1 
1 
1 
1 
1 
2 
2 
2 
2 



61 

53 

56 

57 

59 

1 

4 

6 

8 





44 




40 




48 




50 




62 




64 




66 




68 


2 





2 


9 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



39 
41 
43 
45 
40 
48 



52 
54 
60 



m 






11 
13 
16 
17 
19 




2 
4 


7 
9 



21 
23 
24 
20 

28 











30 
32 
34 
36 
37 



39 
41 
43 
45 
47 
49 
61 
52 
64 
66 



68 



1 
1 
1 
1 
1 
1 




2 
4 
6 
7 
9 



1 11 
1 13 
1 15 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



17 
19 
21 
22 
24 
26 
28 
30 
32 
34 



1 
1 
1 
1 
1 
1 



Time 
fr. Noon^ 



50 1 



1 
1 
1 



30 
38 
39 
41 
43 
46 
47 
49 
61 



h. m. 

12 
24 
36 
48 

12 
24 
36 
48 








1 
1 
1 
1 
1 

2 



2 12 
2 24 
2 30 

2 48 

3 
12 
24 
36 
48 


12 
24 
36 
48 


12 
24 
30 
48 





3 
3 
3 
3 
4 
4 
4 
4 
4 
6 
6 
6 
6 
6 
6 



12 
24 
6 36 

6 48 



7 

7 

7 
7 
7 
8 




12 
24 
36 

48 




8 
8 
8 
8 
9 
9 
9 
9 
9 
10 



12 
24 

30 
48 


12 
24 
36 
48 





10 
10 
10 
10 
11 
11 
11 
11 
11 



62 12 



12 
21 
SO 
48 


12 
24 
36 
48 





wmfn'^mfmmmmmm 



74 



TABLE XVI [. 



Logarithmic sines^ tangents, and secants, to ereiy Poiiat 

and Quarter Point of the Compass. 



I 





I 

i 

I 



1 

1{ 

1 I 






s 
s 
s 

8 



Sine. 



.0000000 
8.600796 
8.991S02 
0.106620 



0.290236 
9.385671 
0.462824 
9.627488 



9.682840 
9.030992 
9.673387 
9.711050 



9.744739 
9.776027 
9.802369 
9.827084 



9.849485 



Co-sine. 



Co-sine. 



Tangent. 



10.000000 
9.999477 
9.997904 
9.906274 



9.991674 
9.986786 
9.980885 
9.973841 



9.965615 
9.956163 
9.946430 
9.933360 



9.919846 
9.904828 
9.888185 
9.869790 



9.849485 



Sine. 



0.000000 
8.601319 
9.993398 
9.171247 



9.298662 
9.398785 
9.481939 
9.553647 



9.617224 
9.674829 
9.727957 
9.777700 



9.824893 
9.870199 
9.914173 
9.957295 



Co-tang. 



Infinite. 
11.308681 
11.006602 
10.828753 



10.701338 
10.601215 
10.618061 
10.446353 



10.382776 
10.325171 
10.272043 
10.222300 



10.175107 
10.129801 
10.085827 
10.042705 



Secant. 



Co-sec. 



10.000000 
10.000523 
10.002096 
10.004726 



10.008426 
10.013214 
10.019116 
10.026159 



10.000000 

Co-tang. 



10.000000 



Tangent. 



10.034385 
10.043837 
10.054570 
10.066650 



10.080154 
10.095172 
10.111816 
10.130210 



10.160515 



Co-sec. 



Infinite. 
11.309204 
11.008698 
10.833480 



10.709764 
10.614429 
10.537176 
10.472512 



10.417160 
10.369008 
10.326613 
10.288950 



10.255261 
10.224973 
10.197641 
10.172916 



10.160514 



Secant. 



oo 

•i 

cm 



8 
7 f 

7 i 

7 t 


7 

!t 


6 


5 
4 f 

4 1 


4 



TABLE XVIII. 



logarithms of numbers. 



No. 1 



100 



Log. 0.000000 



2.000000 



No. 



1 

2 
3 
4 
6 



6 
7 
8 
9 
10 



11 
12 
13 
14 
15 



16 
17 
18 
19 
20 



Log. 



o.oooouo 

0.301030 
0.477121 
0.602060 
0.698970 



0.778151 
0.845098 
0.903090 
0.954243 
1.000000 



1.041393 
1.079181 
1.113943 
1.146128 
1 . 176091 



1.204120 
1.230449 
1.256273 
1.278754 
1.301030 



No. 
In" 

22 
23 
24 
26 



26 
27 
28 
29 
80 



31 
32 
33 
34 
35 



36 
37 
88 
39 
40 



Log. 


No. 

41 


1.322219 


1.342423 


42 


1.361728 


43 


1.380211 


44 


1 .397940 


45 
46 


1.414973 


1.431364 


47 


1.447158 


48 


1.462398 


49 


1.477121 


50 
61 


1.491362 


1.505150 


62 


1.518514 


53 


1.531479 


54 


1.544068 


66 
56 


i. 556302 


1.666202 


67 


f .679784 


68 


1.691065 


69 


1.602060 


60 



Log. 



1.612784 
1.628249 
1.633468 
1.648453 
1.653213 



1 .662758 
1.672098 
1.681241 
1.690196 
1.698970 



1.707570 
1.716003 
1.724276 
1.732394 
1.740303 



1 .748188 
1.755876 
1.763428 
1.770852 
1.778161 



No. 



61 
62 
63 
64 
65 



66 
67 
68 
69 
70 



71 
72 
73 
74 
75 



76 
77 
78 
79 
80 



Log. 


No. 

• 81 


1.785330 


1.792392 


82 


1.799341 


83 


1.806180 


84 


1.812913 


85 


1.819544 


86 


1.826075 


87 


1.832509 


88 


1.838849 


89 


1.845098 


90 


1.8512.58 


91 


1.857332 


92 


1.863328 


93 


.1.869232 


94 


1.875061 


95 


1.880814 


96 


1.886491 


97 


1.892095 


98 


1.897627 


99 


1.903090 


100 



Log. 



1.908485 
1.913814 
1.919078 
1.924279 
1.92 9419 

1.934498 
1.939519 
1.944488 
1.949300 
1.954 243 

1.95904r 

1.963788 

1.968488 

1.973128 

1.977724 

1.982271 
1.986772 
1.991226 
1.096635 
9.000000 



TABLE XVm. 

IiOGARITHMS OF NUMBERS. 



T5 



No. 1000. 



4600 



Log. 000000 



-204120 



No. I 



100 
101 
102 
lOS 
104 
105 
106 
107 
108 
109 



000000 0004S4 
004321 004761 



008600 
012837 
017033 
021189 



033424 
037426 



110 
111 
112 
113 
114 
115 
110 
117 
118 
119 



041393 
045323 
049218 
063078 
056905 
P60698 



120 
121 
122 
128 
124 
125 
126 
127 
128 
120 



079181 
082785 
086360 
080905 
093422 
1096010 
100370 
108804 
107210 
110590 



ISO 
131 
132 
133 
184 
185 
186 
137 
138 
139 



140 
141 
142 
143 
144 
145 
146 
147 
148 
149 



150 
161 
152 
163 
154 
155 
156 
157 
158 
159 



025306025715 
029384 029789 



033826 
037825 



041787 



045714046105 



049606 
053463 
057286 
061076 



064458 064882 



068186 
071882 
075547 



068557 
072250 
075012 



113043 
117271 
120574 
128852 
127105 
180884 



136721 
130879 
148015 



146128 
149219 
152288 
155886 
158862 



164853 
167817 
170262 



176091 
178977 
181844 
184691 
187521 
190882 
198185 



198667 
201897 







009026 
018269 
017451 
021603 



000868 
005180 
009451 
013680 
017868 
022016 
026124 
080195 
034227 
038223 



079543 
083144 
086716 



0902S8 000611 
008772 



097257 
100715 
104146 
107549 
110026 



114277 
117603 
120003 
124178 
127429 
180655 



133589138858 



187037 
140194 
148827 



146488 
149527 
159594 
155640 
168664 



161868 161667 



164650 
167613 
170555 



173186178478 



176881 
179964 



184075 
197608 



198408 



195900 196176 



034628 
038620 



042182 



049993 
053846 



042576 
046406 
050380 
054230 



057666 058046 058426 



061452 
065206 
068928 
072617 
076276 



065580 065963 



069298 
072985 
076640 



07U904 
083503 
087071 



080266 080026 



088861 
087496 



004122 094471 
007604 097951 



090963 091815 
091820 
098297 



101059101403 



104487 
107888 
111262 



114611 
117934 
121281 
124504 
127752 
180977 
184177 
137854 
140508 
148639 



146748 
149636 
152900 
155943 
158965 
161967 
164947 
167908 



173769 



176670 
179552 



189120 189415 



188084 



190619 190S99 191171 



198681 
190459 



198989 199906 199481 



901670 201943 



OOUOl 



006609 006088 



009876 
014100 
018284 
022428 
026533 



030600 081004 



061829 



104828 
108227 
111598 



114944 
118265 
121560 



198076 
181298 
184496 
187670 
140822 
143951 



147058 
150142 
153205 
156946 
159966 
162266 
165244 
168203 



170848171141 



176959 
179889 
182700 



185959 185549 185895 



001734 



010300 
014520 
018700 
022841 
026942 



035029 
039017 

042969 
046886 
060766 
064613 



002166 
006466 
010724 
014940 
019116 
023262 
027360 
031408 
036430 
039414 



6 



002598 
006894 
011147 
015360 
019532 
023664 
027757 
031812 
036830 
039811 



062206 



060668 
073352 
077004 



084219 
087781 



101747 
105169 
108566 
111934 



116278 
118596 
121888 



124880 125166 



128399 
131619 
134814 
187987 
141186 
144263 



147367 
150449 
158510 
156549 
15956f 
162564 
165541 
168497 
171484 



174060 174851 



177248 
180126 
182985 



188866 188647 



1914S1 



198969 194287 
196799197005 



199755 



909916202488 



043362 
047275 
051162 
064996 
068806 
062682 
066326 
070038 
073718 
077868 



043766 
047664 
051538 
056878 
059186 



066699 
070407 
074086 
077731 



U80987 
084676 
088136 
091667 
096169 
098644 
102090 
105510 
106003 
112270 



081847 
084934 
088490 
092018 
096618 
098990 
102434 
106861 
109241 
112606 



116610116943 



118926 
122216 
126481 
128722 
131939 
186133 
138303 
141460 
144674 



147676 
150766 
153815 
156852 
159868 
162863 
165838 
168792 
171726 
174641 



177586 
180418 
188270 
186108 
188998 
191780 
194514 
197981 



202761 



062968 063338 063709 



119256 
122548 
125806 
129045 
132260 
135451 
138618 
141763 
144885 



147985 
151063 
164110 
157164 
160168 
163161 
166134 
169086 
172019 
174982 



177825 
180609 
188554 
186391 
189209 
192010 
194792 
197556 



200099900308 



6 



8 



008029003460 
007321 k)07748 
011570^11993 



008891 
008174 
012415 
015779016197 016615 
019947|020361 020776 
024075 024486 024896 
028164 028571 028978 
032216032619 033021 
036229 036629 037028 
040207 !040602 040998 



9 



044148 
048063 
061924 
065760 



044640,044931 
048442 048830 



052309 
056142 



059668069942 



067071 
070776 
074461 



078094 078457 



081707 



085291 085647 



088845 
092870 



096866 096216 
0993851099681 
102777 

106191 106531 
100678 109016 
112940 113276 



116276 
119686 
122871 
126131 
129368 
132680 
135768 
138984 
142076 
145106 



148294 

151370 

164424 

157457 

160408 

163460 

166430 

1693801 

172311 

175222 



178118 
180986 
188889 
186674 
189490 
192989 



197889 
900577 



■\: 



067443 
071146 
074816 



082067 



082426 
086004 
089562 
098071 
096662 
100096 
1031191103462 



089198 
092721 



U6^ 
11(1915 
123198 
126466 
120690 
132900 
13IJ86 
139249 
142389 
145507 



148603 
161676 
164728 
16n59 
160769 
163757 
166726 
169674 
172608 
175612 



178401 
181272 
184123 
186956 
189771 
192567 



196069 195846 



198107 



208038 208805 208577 908848 



a 



062694 
066624 
060320 
064083 
067814 
071614 
076182 
078819 



106870 
110253 
113609 



1169401 

120246 

123626 

126781 

130012 

133210 

136408 

130664 

142702 

146818 

148911 
161982 
165032 
158061 
161068 
164055 
167022 
169968 
172895 
176802 



178689 
181558 
184407 
187289 
190061 
199846 
195698 
198389 



200850201194 



9 



WF, 



439 
428 
424 
420 
416 
412 
408 
404 
400 
397 



398 
390 
386 
883 
879 
876 
378 
870 
866 
863 



860 
867 
865 
362 
849 
846 
843 
841 
838 
885 



382 
830 
828 
825 
823 
821 
318 
816 
314 
811 



309 
807 
805 
808 
800 
998 



994 
992 
990 



987' 
285 
288 
981 
979 
976 
976 
974 
979 



^ 



76 



TABLE XVIII. 



LOGARITHMS OF NUMBERS. 



No. 1600 



•2200 



Log. 204120- 



S4242S 



No. 



160 
161 
162 
168 
164 
165 
166 
167 
168 
169 



170 
171 
172 
173 
174 
176 
176 
177 
178 
179 



180 
181 
182 
183 
184 
185 
186 
187 
188 
189 



190 
191 
192 
193 
194 
196 
196 
197 
198 
199 



200 
201 
202 
203 
204 
206 
206 
207 
208 
200 

2W 
211 
212 
213 
214 
216 
216 
217 
218 
S19 



204120 
206826 
209615 
212188 
214844 



230704 230900 
233260 233604 



236781 
238297 
240799 
243286 
245769 
248219 
250664 
263096 



256273 
267679 
260071 
262451 
264818 
267172 
269613 
271842 
274168 
276462 



278764 
281033 
283301 
285667 



290036 
292266 
294466 
296665 

298863 



301030 
303196 
305361 
307496 
309630 
311754 
313867 
315970 
318063 
320146 



217484217747 

220108220370 

222716 

225309 

^887 

230449 
232996 
235628 
238046 
240649 
243038 
246613 
247973 
260420 
262863 



1 



204391 204662 
207095 207365 
209783 210051 
212454 212720 
216109 216373 
218010 
220631 
222976*223236 
226668225826 
2281441228400 



204933 
207634 
210318 
212086 
215638 
218273 
220892 



236033 
238648 
241048 
243634 
246006 
248464 
250908 
263338 



265614 
257918 
260310 
262688 
266054 
267406 
269746 
272074 
274389 
276691 



278982 
281261 
283527 

286782 



287802288026 



290257 
292*78 
294687 
296884 
299071 



256756 
258 168 
260648 
262925 
266290 
267641 
2699S0 
272306 
274620 
276021 



279210 
281488 
283763 
286007 
288249 
290480 
292699 
294907 
297104 
299289 



301247i301464 
303412*303628 
306566305781 
307710307924 
3098431310066 
311966,312177 
314078314289 



3 



206204 
207903 
210686 
213262 
215902 
218636 
221163 



223496 223765 



226084 
228657 



231216 
233767 
236286 
238799 



241297 241646 
243782 244030 



246252 
248709 
261151 
253680 



255996 256236 



268898 
260787 



265626 
267876 
270218 
272638 
274860 
277161 



279489 
281716 
283979 
286282 
288473 
290702 



296127 
297323 

299507 



301681 
303844 
806996 
308187 
810268 
312889 
314499 



226342 
228913 



23I47U 
234011 
286587 
239049 



246499 
248964 
251396 
268822 



268687 
261026 



268162 268899 



265761 



270446 
272770 
275081 
277380 



279667 



284205 
286466 
288606 
290926 



292920 298141 



296347 
297642 
299726 



205476 



206746 206016 



208172 208441 
210868211120 



218618 
216166 
218798 
221414 
224016 
226600 
229170 



218788 
216430 
219060 
221676 
224274 



231724 
234264 
286789 



289299 239560 



241795 



244277 244624 244772 



246745 
249198 
261638 
264064 



266477 
258877 
261268 
268686 
265906 



268110268844 



270679 
278001 
276811 
277609 



279896 



281942 282109 282896 



284481 
286681 
288920 
291147 
298368 
296667 
297761 
299948 



801898 
804069 
306211 
308351 
310481 
312600 
314710 



316180 316390,316699 316809 
318272 318481 318689*318898 
320354 320562!320769'320977 



322219:322426 3226331322839 323046 
324282;324488'324694 324899,326106 
326836 326541:326745 326950 327155 



328380 
330414 
332438 
334464 
336460 
338456 
340444 







328583 328787 328991 329194 



380617 
332640 
334655 
336660 
338656 
840642 



1 



330819 
332842 
334866 
336860 
388865 
840841 



831022381225 
388044,338246 
336056885257 
387060 387260 
839054 339268 
841039.841237 



302114 
304275 
306426 
308664 
310603 
812812 
314920 
817018 
310106 
321184 

328252 
326310| 
327869 
329898 
381427 
388447 
886468 
887469 
889451 
841486 







208710 



211888211664 



214049 
216694 
219822 
221986 
224638 



226868 227116 



229426 



231979 
234617 
237041 



232288 
234770 
237292 



239800 240060 



242044 



242298 



246991 247286 247482 247728 



249443 
261881 
264306 



266718 



268678 



280128 



284666 
286906 
289143 
291869 
293683 
296787 
207979 
800161 



802881 
804491 
806689 
308778 
310006 
818028 
316180 
817227 
310314 
321391 

323458 
325616 
327563 
829601! 
331680 
383649 
386668 
387659 
889660 
841682 



206286 
208978 



214814 
216967 
219684 



222196222466 



224792 
227372 



229682 



249687 
252125 
264648 



266968 



269116269366 
261501 261788 
268878 264100 
266282266467 



266812 



270912271144 
278288 278464 
276642 276772 
277888 278067 



280851 



284882 
287180 
289866 
291691 
298804 
296007 
298196 
800378 



802547 
304706 
806864 
808991 
811118 
318284 
316840 
817486 
819622 
321698 



282488 
235028 
287644 



242541 
245019 



9 



206666 
209247 
211921 
214679 
217221 
219846 



226051 
227680 



229988 280198 



232742 

2362761 

237796 

240800 

242790 

^6266 



240082 
262867 
264790 



267198 
269604 



261976262214 



264846 
266702 



260046260279 



271877 
278606 
276002 



278606278027 



278896 278626 



280678 



282849288076 



286107 
287364 
280680 
201813 
204025 



206826296446 



298416 
800606 



823666 
826721 
327767 
820606 
831882 
388860 
886869 
337868 
389849 
841880 



6 



802764 
804921 
807068 
800204 
811880 
818446 
816660 
317646 
810780 
821805 



828871 
826026 
827072 
880008 
882084 
884061 
886060 
888068 
840047 



8 



860176 
262610 
266081 



267480 
260888 



864688 
866087 



871609 
878087 
876888 



880806 



886883 

887678 
880812 
808084 
804846 



806686 
300818 



808080 
806186 
807282 
800417 
811642 
818666 
816760 
317854 
310088 
822012 



324077 
826181 
828176 
880211 
332886 
834868 
886260 
888867 
840846 
848886 



Diff. 



271 

860 
267 



864 
262 
861 
269 

258 
266 



866 
268 
262 
260 
840 
847 
246 
846 
843 
848 



841 



887 
886 
884 



880 



887 



881 



810 
818 



817 
216 
214 
218 
818 
811 
810 
800 



807 



206 
206 
804 



801 



9 



199 
108 



r 
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77 



Mo. S200 2800 



iNo. 



aso 

221 



224 
226 

220 
227 

228 



S4242S 
S44S92 
840S69 
S48906 
160248 
852182 
364108 
866026 
S679S6 
S598S6 



230 
231 



233 
234 

236 
236 
237 

238 
230 



361728 
363612 
366488 
367366 
360216 
371068 
372912 
374748 
376577 
378396 



240 
241 
242 
243 
244 
246 
246 
247 
248 
240 



260 
261 
262 
263 
264 
265 
266 
257 
268 
269 



260 
261 



264 
266 
266 
207 



269 



270 
271 
272 
273 
274 
276 
276 
277 
278 
279 



U 



342620 
344689 
846649 
348600 
360442 
362375 
364301 
356217 
368126 
360026 



380211 
382017 
383816 
386606 
387390 
389166 
390935 
392697 
394462 
396199 



39794U 
399674 



408240 
400933 
411620 
413300 



414973 
416640 



419966 
421604 
423246 
424882 426046 



426611 
428135 
420752 



431525 



431364 
432969 
434569 
436163 
437761 
4393331439491 



440900 
442480 
444045 
445604 







1 



342817 

344786 

346744 

348694 

360636 

362568 

354403 

356408 

358316 

360215 



361917 362105 
363800 363988 
365675 366862 
367642 367129 



369401 
371263 
373096 
374932 



369587 
371437 
373280 
375115 



376759 376942 



378580 



380392380673 



382197 
383996 
386785 



383996 384174 



387608387746 
389343389520 



398114 



403120 403202403464 
404834 405005 406175 
406540406710406881 



415140 
416807 



418301 418467 
420121 



423410 



426674 
428297 
429914 



441066 
442636 
444201 



378761 



867916 368101 
360772 369958 
371622 371806 
373464 373647 
376208 376481 
377124 377306 
378943 379124 



382377 
384174 
386963 



391112|391288|391464 

73 

27 
396374 



392873 393048 
394627 394802 
396648 



398287 



399847 400020 



401400 401573 401746 401917 402089 



408410408679 408740 
410102 410271410440 
411788 411966|412124 
413467 413635 



416073 



420286 
421768421033 



423673 
426208 



431685 



433129433290 
434728 



436322436481 

437009 438067 

439648 

441224 



1 



444357 



446760 445015 



2 



3 



Logr- 342423 447158 



343014 



343212 343409 
345178345374 
347135 347330 
340083 340278 
360829 351023*351216 
352954'363147 
354876 355068 
356790'36606l 
358696'358886 



344981 
346939 
348889 



352761 
364685 
366599 



358606 
360404 



360503 360783 



362294 362482;S62671 
364176 364363'364561 
366040 366236 366423 
368287 
370143 
371991 
373831 
376664 
377488 
379306 



380754 
382557 



384353 384533 
386142 386321 



887023 
389697 



393224 
394977 
396722 



413802 



415307 415474 



417130 



418633 418798 



422097 
423737 
426871 



426836426999 
428469 428621 
430076 430236 



431846 
433460 



434888435048 



441538 
4427031442060 443106 



441381 
442060 
444613 



3 



4 I 5 



348606 
345570 
347526 
349472 
351410 
353339 
365260 
357172 
359076 
360972 



380934 
382737 



388101 
389875 
391641 
393400 
396162 
396896 

398684 



398461 
400102400866 



398808 
400638 
402261 

4036361403807 1403978 

406346 

407051 



406617 406688 



407221 

408018 



407391 

409087 



410608 410777 
412292 412460 



413970 



415641 
417306 
418064 



422261 
423901 
426534 
427161 
428782 
430398 



432007 



436640 
438226 
430806430964 



446071 446226 446382 



381115 
382917 
384712 
386499 
388279 
390051 
301817 
393676 



362859 
364739 
366610 
368473 
370328 
372175 
374015 
376846 
377670 
379487 

381296 
383097 
384891 
886677 
388456 
390228 
391993 
393751 



395326395601 



397071 



414137 



416808 
417472 



42046l|4206l6 420781 420046 
422426422590 



424064 
425607 
427324 
428944 

430559 



432167 



433610 433770 
435207 435366 
436708 436957 
438384 438542 
440122 
441606 
443263 



441660444826 



5 



6 



34S8U2 
345766 
347720 
349666 
351603 
353532 
355452 
357363 
359266 
361161 



397246 



398981 
400711 
402433 



406868 



409267 
410946 
412628 
414306 



415974 
417638 



419129419295 



424228 
426860 
427486 
429106 
430720 



432328 
433930 
436526 
437116 
438700 
440279 
441862 
44341(4 
444981 
4 46537 

(5 



343999 
345962 
347916 
349860 
351796 
353724 
355643 
367554 
369456 
361350 



363048 
364026 
366796 
368669 
370513 
372360 
374198 
372029 
377862 
379668 



381476 
383277 
385070 



386866387034 



388634 
390405 
302169 
393926 
3956T6 
397418 



399154 
400883 
402605 



404140404320 



407661 407731 



409426 
411114 
412796 
414472 



416141 
417804 
410460 
421110 
422754 
424392 
426023 



430881 



432488 
434090 
435685 
437275 
438^50 
440437 
442009 



445137 
446602 



344196 
346157 
348110 
350054 
351989 
853916 
355834 
357744 
359646 
361539 



363236 
366113 
366963 
368844 
370608 
372644 
374382 
376212 
378034 



363424 
366301 
867160 
360030 
370883 
372728 
374566 
376304 
378216 



379649 380030 



381666 381887 



383466 
886240 



388811 
390582 
392345 
394101 
305860 



300327 
401066 
402777 



406029 406109 406370 



400696 



416308 
417070 
419625 
421275 
422918 
424556 
426186 



427648427811 



429268 429429429591 



440594 
442166 



V 



383636 
386428 
387212 
388989 
390750 
302521 
394277 
896026 



397592397766 



399601 
401228 
402949 



404402 404663 



407000408070 



400764 



411283 411451 
412064 413132 
414630414806 



416474 
418135 
419701 
421430 
423082 
424718 
426340 
427073 



431042431203 



432640432800 
434240434409 
435844 436003 
437433 437502 
439017 430175 



443676 443732 



445293 
446848 



440752 
442323 
443888 
446448 
447003 

9 



uin. 



197 
196 
195 
194 
193 
193 
[92 
191 
190 
[89_ 

188 
188 
187 
186 
186 
L84 
184 
183 
182 
181 



181 
180 
170 

L78 
178 
177 

176 
176 
176 
174 



173 
173 
172 
171 
171 
170 
169 
109 
168 
167 



167 
L66 
166 
166 
164 
164 
163 
162 
162 
161 



160 
160 
159 
159 
L58 
158 
157 
157 
166 
L55 



7B 



TABLE XVIII. 

LOGARITHMS OF NUMBETRS. 



No. 2800.- 



.$400 



No. 



980 
S81 
282 
28S 
284 
285 
28G 
287 
288 
289 



290 
291 
292 
29S 
294 
296 
296 
297 
298 
299 



SOO 
SOI 



808 
804 
805 
S06 
307 
808 
809 



810 
811 
812 
SIS 
814 
816 
816 
817 
818 
819 



S20 
821 
322 
328 
824 
326 
326 
827 
328 
329 







447158 
448706 
450249 
451786 
458318 



462398 
463893 
466388 
466868 
468847 



471292 
472756 
4742^6 
475671 



477181 
478566 
480007 
481443 
482874 
484300 
485781 
487138 
488551 
489968 



330 
331 
338 
333 
334 
335 
336 
337 
338 
339 



454845 454997 



456306 456618 456670 



467882 
459392 
460808 



462548 
464042 
465532 
467016 
468495 



469822469969 



5010S9 
502427 
503791 



609202 



511883 
513218 
614548 
515874 
517196 



618514 
519828 
521138 
522444 
623746 
525045 
626339 
527630 
628917 
580200 

"o~ 



1 



447313 

448861 
450403 
451940 
453471 



458033 
459543 
461048 



458184 
459694 
461198 



471488 
472903 
474362 

477§96 
478711 
480151 
481586 



462697 
464191 
465680 
467164 
468643 
470^6 
471585 
473049 
474608 
476962 



477411 
478855 
480204 
481729 
483016483169 



484442 

485868 
487280 
488692 



490099490239 



491362 401502 

492760492900 

494155 

495544 

496930 

498311 

4996871499824 



502564 
603927 



5051501^06280 

506505 

1507856 



509337 



510545 510679510613 



513351 
514680 
516006 



518645 
519959 



522575 
523876 
525174 
526468 



629045 
530828 

r 



447468 447623 
449015 449170 



450557 
452093 
458624 
465149 



450711 
452247 
453777 
466302 
456821 
45^336 
459845 
461348 



464340 404489 464039 46478t 464936 



484584 
486005 
487421 

488833 



491642 
498040 

4942941494433 

495683 



495822 
497068 4972061497344 
498448 498^86 498724 

499962 
501106501333 

502700 

504063 



505421 
506640|506775|50691 1 
507991 



512017 512150 512284 



5134&I 
514813 
516139 



517328517460 



518777 
520090 



521269621400621530 



522705 



525304 
526598 



627759527888 



529174 
530456 



447778 



449324 449478 449633 449787 



40^847 



465829 
467312 



468700468938 469065 



470268 



471782 471878 472025 



478195 
474653 
47^107 

477555 
478999 
480438 
481872 
483302 
484727 



479143 
480682 
482016 
483445 
484860 
4861471486289 



487563 
488973 
490380 



491782491922 



493179 



495960 



501470 
502837 
504199 



506125 508260 
509471609606 



510947 



513617 
514946 
516271 
517792 



518909 
520221 



622835 



524006524136 



525434 
626727 
528016 
529302 
530684 



450866 461018 451172 451326 451479^451633 
462400 45255a'45270d 452859 458012 



453930 
455454 



455006 455756 
456973 457125 4572761457428 
458487 4686384587891458940 
459996 460146 



461498 



462997 



465977 



466126 



467460 467608 467756 467904 



470410 470557 



478341 473487 473633 473779 478925 474070 



474799 
476252 



477700 477844 
479287 
480725 
482159 
483587 
485011 
486430 



487704 



489114489256 489396 



490520 



493319 



494572 494711 



497482 



600099600286 



501607 
502973 
504335 

505557 505€^ 
507046 



515079 
516403 
517724 



519040 
520352 



522966 



525563 
526856 
528146 
529430 
630712 



Log. 447158 
6 



531479 



447933 



448088 



^64082!454235|454387 
455910 



461649 



463146 



466274 



474044 
476397 



479431 
480869 



487845 



490661 490801 490941 



499062 
493458 
494860 



496009496237 



497621 



496862 496909 499137 



500374 
501744 
503109 
504471 



505828 
507181 

506895 1508530 

509740 

5U081 



513750 613883 



515211 
516535 
617855 



519171 
620483 



521661 521792 



523096 



524266624396 



625693 
526985 
528274 
629559 
630840 



460296460447 
461799461948 



468296463415 



466421466571 



409233 469880 



470704 



472171 472317 



475090 
476542 



477989 478133 



482302 482445 



483780 
486153 



486572 486714 



487986 



492201 
493697 



500611 



504607 



505963 

507316 

508664 

609874 510008 

511215 511348 



512417 512551 512684 512818612961 



514016 
515344 
616668 
517987 



519303 
520614 
521922 
523226 
524526 
525822 
527114 
528402 
529687 
530968 

6 



448242 



468052 
469527 



470851 



47099$ 471145 
472464 47jttlO 



476235 
476687 



479575 
481012 



483872 
486296 



488127 
489637 



492341 
498737 



494989496128 

496376 

497769 



499275 
600648 



501880 502017 
503246503382 



504743 



506099i 

507451 

508799 

610148 

511482 



515476 
516800 
518119 



519434 
520745 
522053 
523366 



525951 
627243 
528531 
529815 
531095 



8 



448397 



9 



448652 



449941 450095 



454540 



456062456214 



457579 
459091 
460597 



457730 
469242 
460747 



462098462248 



463594 
465085 



.;63744 
465234 
406719 
468200 
469675 



475381 475626 



476832 



478278 



479719479863 



481156 

482588 



484015 484157 



486437 



486855 486997 
488269 488410 



489677 
491061 



489818 
491222 



492481 492621 



493876 



4965141496663 
497897 



600785 



503518 

504878 



510277 
511616 



514149 514282 



51G932 
518261 



519565 
520876 



523486 



524656 524786 



526081 
527372 
528660 
529943 
531223 



8 



453165 
454692 



476976 



478422 



481299 
482731 



485679 



494016 



495267 496406 
496791 



498035 498173 
499412499550 



500922 



502164502290 



503664 
605014 



506234506370 
507686507721 
508033 509068 



510411 
511750 
613084 
514415 



515609516741 



517064 
518382 



619607 
521007 



622183522314 



523616 
524916 
526210 
527501 
528788 
530072 
631361 

9 



165 
154 
164 
163 
153 
152 
152 
161 
151 
150 



160 
149 
149 
148 
148 
147 
147 
146 
146 
145 



145 
144 
144 
143 
143 
142 
142 
141 
141 
140 



140 
139 
139 
139 
188 
188 
137 
187 
136 
136 



186 
135 
185 
134 
134 
133 
133 
133 
182 
132 



131 

131 

131 

130, 

130 

129 

129 

129 

198 

128 



TABLE XVlir. 

IiOOARITHMS OF NUMBERS. 



7d 



No. S400 



•4000 



No. 



MO 
141 
S49 
S4S 
S44 
S45 
346 
S47 
S4S 
S49 



5S1479 681607 
5S2764 6S2862 
6340M 5S416S 
SB6294 S85421 
5M558 586685 



587810 
680076 
540820 



541579941704 



850 
851 
852 
853 
854 
855 
856 
857 
858 
850 



544068 
545307 
546543 
547775 
540008 
550228 
551450 
552668 
553888 
555094 



860 
861 
862 



864 
865 



867 
866 
869 

870 
871 
872 
373 
374 
375 
376 
377 
378 
379 



380 
381 
382 
383 
384 
385 
386 
387 
388 
389 



390 
391 
392 
393 
394 
895 
896 
897 
398 
399 







1 



542825 



556302 
557507 
558700 
559907 
561101 
562298 
563481 
564666 
565848 
567026 



568202 
560374 



571709 
572872 
574031 



576341 
577402 



570784 
580025 
582063 
583109 
584331 
585461 
586587 
587711 
588832 
589950 



591065 
592177 
593286 
594393 
595496 
596597 
597695 
596790 
599883 



537945 
539202 
540455 



542950 



544192 
545431 
546666 
547898 
549126 
550351 
551672 
552790 
554004 
565215 



556423 
657627 
558829 
560026 
561221 
562412 
568600 
564784 
565066 
567144 



568310 
569491 



570543 570660 



571825 
572986 
574147 



575188 575303 



676457 
577607 



578639578754 



582177 
583312 
584444 
585574 
586700 
587823 
588944 
590061 



591176 
592288 
593397 
594503 
595606 
596707 
597805 
598900 
509902 



600973601082 



i 



1 



533136533263 
534407 534534 
535800 



531734|531862|531900 
533000 
534280 

535547|535674 
536811 536937 
538071 5381071538322 
530327 530452530578 
540580 540706 540830 
541820541953542078 
543074 543100 548323 



544316 
545554 
546789 
548021 
540249 
650473 
551694 
552911 
554126 
555336 



556544 
557748 
558948 
560146 
561340 
562531 
563718 
564003 
566084 
567262 



568436 
560608 
570776 
571942 
573104 
574263 
575410 
576572 
577721 
578868 



579898580012 
581039 581153 



582201 
583426 
584557 



586812 
587935 
589056 
590173 



S 



544440 
546678 
546913 
548144 
548371 
550505 
551816 
553033 
554247 
565457 



556664 
557868 
550068 
560265 
561450 
562650 
563837 
565021 
566202 
567379 



568554 
569725 
570893 
572058 
573220 
574370 
575534 
576687 



578983 



581267 
582404 
583539 
584670 



585686585799 



586925 
588047 
589167 
590284 



501287 

592399 

593508 

594613 

595717 

696817 

597014 

599009599119 

600101 

601190 



1537068 537180 
538448 
539703 
540955 
542203 
543447 



544564 
545802 
547036 
548266 
549494 
550717 
551938 
553154 
554368 
555578 



556785 
557988 
559188 
560385 
561578 
562760 
563955 
565139 
566320 
567407 



568671 
569842 
571010 
572174 
573336 
574494 
575650 
576802 



577836577951 



579097 



580126580240 



581381 
582518 
5S3652 
584783 
585012 
587037 
588160 
589279 
590396 



532117 
533391 
534661 
535927 



544688 
545925 
547159 
548889 
549616 
550840 
552069 
553276 
554480 
555699 



566905 
558108 
559308 
660504 
561608 
562887 
564074 
566257 
566437 
567614 



568788 
669959 



572291 
573452 
574610 
575705 
576917 
578066 
579212 



691399591510 
502510 502621 
593618 593729 
594724594834 
595827595937 
596927 597037 
598024 598134 
699228 
600210,600319 
601299601408 



580355 
581495 
552631 
583765 
584896 
586024 
587149 
588272 
589391 
590507 



591621 
592732 
593840 
594945 
596047 
597146 
598243 
599337 
600428 



Log. 531479- 



-602060 



6 



532245 



533518 633645 
534787 534914 
536053 536170 



537315 



538574 538609 



539829 
541080 
542327 
643571 



544812 
546040 
647282 
648512 
540739 
560962 
562181 
553398 
554610 
655820 



557026 
558228 
569428 
560624 
561817 
563006 
564192 
565376 
566555 
567732 



668905 
570076 



571126571243 



572407 
573568 
574726 
575880 
577032 
578181 



580469 
581608 
582745 

583870 



586137 

587262 
588384 
689503 
590619 



591782 
592843 
593950 
595055 
596167 
597256 
598353 
599446 
600537 



601517;601625 
5 |~6~ 



532372 



537441 



530054 
541206 
542452 
543606 



544936 
546172 
547405 
548635 
549861 
551084 
552303 
553519 
654731 
555940 



557146 
558348 
559548 
560743 
561036 
563125 
564311 
565404 
666673 
567849 



569023 
570193 
571369 



573684 
574841 
575996 
577147 

578295 



579326579441 



580583 
581722 
582858 
583992 



585009585122 



586250 
587374 
588406 
589615 
690730 



591843 
592954 
594061 
595165 
596267 
597366 
598462 
599556 
600646 



582500 
533772 
636041 
536306 
537667 
i38826 



540079540204 



641330 
542576 

543820 



545060 



546296 546419 



547529 



562125 
553640 
564852 
556001 



667267 



659607 
560863 
562055 
563244 



566612 
566701 
567967 



9 I Dift: 



632627 
533899 
535167 
536432 
537693 
538951 



641454 
542701 
543944 



645188 



547662 



648758 548881 
549984550106 
551206551328 



552546 
553762 
664973 
556182 



557387 



558469558589 



559787 
560982 
562174 
563362 



5044291564548 



565730 
666009 
568084 



569140 569257 
570309<570426 
571476571592 



672523 572639 



573800 
574957 
576111 
577262 
578410 
579555 



580697 
581836 
582972 
584105 
585235 
586362 



588608 
589726 
590842 



691955 
593064 
594171 
595276 
596377 
597476 
598572 
509665 
600755 



6 01734 1 60184 3 
7 ~8~ 



572755 
573915 
575072 
576226 
577377 
578525 
579669 



580811 
581950 
583085 
584218 
585348 
586475 



587486587690 



588720 
589838 
690053 



502066 
593175 
594282 
596386 
596487 
597585 
598681 
599774 
600864 
6 01951 

9 



128 
127 
127 
126 
126 
126 
125 
125 
126 
124 



124 
124 
;123 
123 
123 
122 
122 
121 
121 
121 



120 
126 
120 
119 
119 
119 
119 
118 
118 
118 



117 
117 
117 
116 
116 
116 
115 
115 
115 
114 



114 
114 
114 
113 
113 
113 
112 
112 
112 
112 



111 
111 
111 
110 

no 

110 
110 
109 
109 
109 
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TABLE XVIIL 



LOGARITHMS OF NUMBERS; 



No. 4000 



-4600 



So, 



400 
401 
402 
40S 
404 
405 
406 
407 
406 
409 



U 



602060 602169 602277 



60S144 
604226 
606S05 
606S81 
607465 
608526 
600594 



410 
411 
412 
419 
414 
415 
416 
417 
418 
419 



615950 616055 
617000617105 



620186620240 



621176621280 621384 



622214 



420 
421 
422 
428 

424 
425 
426 
427 

428 
429 



62S249 62SS5S 629456 629559 
024282 624985 624488 624591 



6S6940 626149 626546 626648 
827966 627468 627571 
628989 628491 628599 628695 



692457 



490 
491 
492 
499 
494 
495 
496 
497 
498 
499 



440 
441 
442 
449 

444 
445 
446 
447 

448 
449 



450 
451 
452 
453 
454 
455 
456 
457 
458 
459 



603253603361 
604334604442 
605413 
606489606596 



607562 
608638 
609701 



610660 610767 



611723 



611829611936612042 



612784 612890 
619842613947 



014897 



615003 



618048 
619099 



618153 
619198 



622318622421 



025312 



629410 
690^8 



694477 
695484 
696488 
697490 



699486 
640481 
641474 



642464 642569 



649459 



645422 
646404 
647383 
648^0 
649335 
650907 
651278 
652246 



1 



2 



616160 
617210 
618257 
619302 
620344 



625415 625518 



681444 631546 



699468 699569 699670 



694578 
695584 
696588 



698489 698589 638689 



689586 



649551 



644499 644637 644635 



653213 
654176 
655138 
656098 
657066 
65S011 







646502 
647481 
648458 
649432 
650405 
651375 



654273 
655234 
656194 



605521 605628 
606704 
607669607777 
608740608847 
609808609914 
610873610979 



612996613101 
614053614159 
615108615213 



616265 616370 



617315 
618862 
610406 
620448 
621488 
622525 



629511 629619 
690530 630631 



631647 



682558 682660 632761 



684679 
635685 
636688 



637590687690 



689686 



640581 640680 



641578641672641771 



642662 



648650 



645520645619 



646600 
647579 



649530 
650502 



602886 
603469 
604650 



602494 
603577 
604658 
606736 
60681 J 
607884 
608954 
610021 
611086 
612148 



613207 
614264 



615319615424 



625621 
626648 
627678 



629716 
680783 
631746 



688771 
634779 
636785 
636789 
637790 
638789 
689785 
640779 



602603 

603686603794 

604766 

605844 

606919 

607991 

609061 

610128 

611192 

612254 



613313 
614370 



617420 
618466 
619511 
620552 
621592 
622628 



616475 
617524 
618571 
619615 
620656 
621695 
622732 



628663623766 
624694624798 
6257241625827 
626751 



62685J 626956 627058 627161 627263 



629817 
630884 
681849 
632862 



642761 



648749 
644784 
645717 
646698 
647676 



638872 
634880 
686886 
636880 
637890 
638888 
639885 
640879 
641870 
642860 



648566 648653 



652343652440 



651472 651569 
652536 



653309658405 653502 



6671511657247 
668107 



6589651659060 
659916 

660865 660960 
661813 



655331 
656290 



640627 
650599 



643847 
644882 
645815 
646796 
647774 
648750 
649724 
650096 
651666 
652633 



654869654465 



658202 

650155 

660011 660106 



661055 



6619071662002 
1 



665427 
656386 
657343 
658298 
669260 
660201 
661150 
662096 



663598 
654562 
655523 
656481 
657438 
658393 
659346 
660296 
661245 
662191 



Log. 602060 



•662758 



62|775 

628797)628900 629002 
680021 
631088 
632052 
633064 



627878|627980|6280S2;628184 [628287 
629104 629206 629808 
6801231630224 680826 
631139,631241 681842 
632153 632255 682856 
683165:633266683367 



629919 
630936 
631951 
632963 



633973 
634981 
635986 
636989 
637990 
638088 
639984 
640978 
641970 
642959 



644931 
645913 
646894 



648848 
649821 
650793 
651762 
652730 



653695 
654658 
655619 
656577 
657534 
668488 
659441 
660391 



662285 



(> 



602711602819 
609902 
604874 604982 
605951 606059 
607026607133 
608098 608205 
609167 609274 
610234610341 

611298611405 1611511|611617 
612360612466 



613419 
614475 
615629 
616580 
617629 
618675 



618525 
614581 
615634 
616685 
617734 
618780 



619719619823 



620760 
621799 
622835 



623869 
624901 
625929 



634074 
635081 
686086 
037089 
638090 
639088 
640084 
641077 
642069 
643058 



643946644044 



645029 
646011 
646991 



647872647969 



648945 
649919 
650890 
651859 
652826 



62U864 
621903 
622939 



602928 608086 
604010604118 
605080 605197 
606166606274 
607241 607848 
608312 608419 
609381 609488 
610447 610564 



612572 



612678 



613680 618736 
614686 614792 
615740 615845 
616790 016895 
617839 617948 



618884 
619928 
620968 
622007 
623042 



619928 620082 



622007 622110 



618989 
620082 
621072 
622110 
623146 



623972|624076 624179 
625004 625107 625209 
6260321626135 626238 



634176 
635182 
686187 
637189 
638190 
639188 
640183 
641176 
642168 
643156 



635288 
636287 



644143 
645127 
646109 



638289 
639287 
640283 
641276 
642267 
643255 



646208 



653791 
664764 
656714 
656673 
657629 
658684 
659636 
660486 



647080 647187 
648067 648165 
649043'649140 
650016,650113 
650987,651084 
651956 652053 
662923 653019 



661339661434 



662380 
6 



653888 653984 
654860,654946 
655810;656906 
656760,656864 
657725!657820 
658679 658774 



669631 
660581 
661529 



659726 
660676 
661623 



» 



106 
108 
106 
106 
107 
107 
107 
107 
106 
106 



634276 634376 



685883 
686388 



637289 687890 



688989 
699987 
640982 
641975 
642966 
649954 



644242644940 
045226645924 



6469061 

647285 

648262 

649237 

650210 

651181 

652160 

653116 



662474662560 

7 8 



654080 
655042 
656002 
656960 
657916 
668870 
659821 
660771 
661718 
662668 

9 



106 
100 
105 
L05 
105 
105 
104 
104 
104 
L04 



108 
L08 
108 
108 
102 
102 
102 
102 
101 
101 



101 
101 
100 

too 

100 
LOO 
99 
99 
99 
99 



98 
98 
96 
96 
98 
97 
97 
97 
97 
97 



96 
96 
96 
96 
96 
95 
95 
95 
95 
95 



TABLE XVm. 
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LOGARITHMS. OF NUMBERS. 



No. 4aoo. 



-ftSOO 



Log. 662768 



-T1600S 



T5ar 



No. 1 



460 
461 
462 
469 
464 
466 
466 
467 
468 
469 



668768 
66S701 
664642 
665681 
666618 
66746S 
666386 
660317 
670246 
671173 



470 
471 
472 
473 
474 
476 
476 
477 
478 
479 



672098 
673021 
673042 
674861 
676778 
676694 
677607 
678618 
679428 
680336 



480 
481 

482 
483 
484 
486 
486 
487 
488 
489 



681241681332 681422 
682146 682236*682326 
683047683137 683227 
683947 684037 ;684127 
684846 684936 686026 
686742686831686921 
686636*686726686816 
687629|687618'687707 
688420 688609;688698 
689309*689398689486 



490 
491 
492 
493 
494 
496 
496 
497 
498 
499 



600 
601 
602 
603 
604 
606 
606 
607 
608 
609 



610 
611 
612 
618 
614 
616 
616 
617 
618 
519 



662862 
663796 
664736 
666676 
666612 
667646 



669410 



662947 
663889 
664830 
665769 
666706 
667640 



668470668672 



669503 



670339670431 
671265I671368 



672190 
673113 
674034 
674963 
676870 
676785 
677698 
678609 
679619 
680426 



672283 
673205 
674126 
676046 
676962 
676876 
677789 
678700 
079610 
080517 



663041 663136 



668983 
664924 
666862 
666799 
667733 
668665 
669696 
670624 



671451 671643 



672375 
673297 
674218 
675136 



676053676146 



676068 
677881 
678791 



679700 679791 



680607 



680698 



681618 



682416 682606 



683317 683407 683497 



684217 te4307 684396684486 



690196,690286:690373 
691081691170 091268 
691965 692053 692142 
692847 692935 !603023 
693727 603816 698903 
694605 694693 694781 
696482 695669'696067 
696366696444696531 



686114 



686010 086100686189 



686904 



687796 6878S6 687976 



688687 
689576 



697229 
698100 



698970 
699838 
700704 
701668 
702430 
703291 
704160 
705008 
706864 
706718 



707670 
708421 
709270 
710117 
710963 
711807 
712660 
713490 
714380 
716167 







697317697404 
698188698275 



690462 
691347 
692230 
693111 
693991 
694868 
696744 
696618 
697491 



699067 
699924 
700790 
701654 
702517 
703377 
704236 
706004 
706949 
706803 



699144 
700011 
700877 
701741 
702603 
703463 
704322 
706179 
706036 
706888 



707666 
708606 
709366 
710202 
711048 
711892 
712784 
713674 
714414 
716261 



707740 
708691 
709440 
710287 
711132 
711976 
712818 
713668 
714497 
716386 



699231 
700098 
700963 
701827 



703549 
704408 
706266 
706120 
706974 



708676 
709524 
710371 
711216 
712060 



713742 
714581 
716418 



6fl3230 
664078 664172 
666018665112 
665966666060 
666892666986 
667826667920 



668768 
669689 
670617 



672467 
673390 
674310 
676228 



668862 
669782 
670710 



672660 



675320 



6 



066143 
667079 
668013 
668045 
669876 
670802 



8 



663324 663418,663612 
664266 664360 664464 
666206 666299!666393 



671636671728 



672652 6727441672836 



678482673674 
674402674494 



676412676603675695 



676236676328 



677059677151 
677972 678063 
678882678973 
679682 



677242 



681603 



680789 



678164 678246 678886 
679064 679156 679246 
679973680063680164 
680879 680970 681060 



681693 



681784681874 681964 



682696682686 



688687 



686204 685294 



666994687083 



688776688866 
680664 689763 



686383 
686279 
687172 
688064 
688963 
689841 



690660 690639 690727 690816 690905 



691435 691624 



601612 



692318692406602494 



693199,693287 



693375 



694078 694166 694254 



694956696044 



696131 



695832 696919 696007 



696706606793 
697678.697666 



698362 698448 698636 



699317:699404699491 



700184 700271 
701050 701136 



701913 



702689 702775 



703686 
704494 
706860 
706206 
707059 



701999 
702861 
703721 
704679 



706291 
707144 



707826 70791i;7079U6 



708761 
709609 
710466 
711301 
712144 



712902712986 



714666 
716502 



708846 
709694 
710640 
711386 
712229 
713070 



713826 713910 



714749 
716686 



682777 682867 
688677 683767 
684676684066 
686473 686663 
686868686467 



688163 688242 



689980 690019 



696880 
097762 
698622 



700368 
701222 
702086 
702947 
703807 
704666 



706436 706522 706607 



706876 
707229 



708081 
708981 
709779 
710626 
711470 
712813 
713164 
713994 
714882 



666287666331 
667173!667266 
668106668199 
669038|669131 
669967.070060 
670895 670988 
67182l!671913 



9 



6786661678758 
674686674677 



676419676611 



677838 



677424 



687261 



687851 



689042 



689131 



700444 



702172 
708083 
703893 
704761 



706462 
707316 



708166 
709016 
709868 



711654 
712397 



714916 



6 



69l700|691789 691877 

692769 

693639 

694430094617 

^95219096307 605394 

696269 

607142 

697926698013 

608796 698888 



692583 692671 

693463 693661 

604342 

695219 

6960941696182 

696968697066 

697889 

698709 



699678699664 



700631 



701300701305 



702268 



704887 
706693 
706647 
707400 



708261 
709100 
709948 



710710710794 



711688 
712481 



713238713322 
714078714162 



715000 



663607 
664648 
666487 
666424 
667360 
668293 
669«24 
670153 
671080 
672006 



672929 
673860 
674769 
675687 
676602 
677616 
678427 
679887 
680246 
681161 



682066 
682967 
683867 
684766 
686662 
686647 
687440 
6^381 
689220 
000107 



690993 



699761 
700617 
701482 
702344 



703119703206 
708979704066 



704922 
705778 
706632 
707486 



708336 
709186 
710033 
710870 
711723 
712566 
713406 
714246 
716084 



716660 716768 716836 716020 



8 



9 



94 
94 
94 
94 
94 
93 
93 
93 
93 
98 



92 
92 
92 
92 
92 
01 
91 
91 
91 
91 



90 
90 
90 
00 
00 
89 



89 
89 
89 



89 

88 
88 
88 
88 
88 
87 
87 
87 
87 



87 
87 
86 
86 
86 
86 
86 
86 
86 
86 



86 
86 
85 
86 
84 
84 
84 
84 
84 
84 



J 
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TABLE XVIIL 



LOGARITHMS OF NUHBBRfl. 



No. 5200. 



-.6800 



No. I 



520 
521 
522 
52S 

524 
525 
526 
527 
528 
529 



716008 
716838 
[717671 
718502 
719831 
720159 
720966 
721811 
722634 
723456 



1 

710087,716170 
716921717004 
717754717837 



3 



718585 
719414 
720242 
721068 
721893 
722716 
723538 



718668 
710497 
720325 
721151 
721975 
722798 
723620 



530 
531 
532 
t 583 
534 
535 
536 
537 
538 
539 



724276 
725095 
725912 
726727 
727541 
728354 
729165 
729974 
730782 
731589 



540 
541 
542 
543 
544 
545 
546 
547 
548 
549 



732394 
733197 
783999 
734800 
735599 
736396 



550 
551 
552 
553 
554 
555 
556 
557 
558 
559 



560 
661 
562 
563 
564 
565 
566 
567 
568 
569 



570 
571 
572 
573 
574 
575 
576 
577 
578 
579 



724368 
725176 
725998 
726809 
727623 
728435 
729246 
730055 
730868 



716254 716337 

717088 

717020 

718751 

719580 

720407 

721233 

722058 

722881 

723702 



717171 717254 717888 717421 



718003 
718834 
719663 



720490 720578 720655 



721316 
722140 
722963 
728784 



724440 
725258 
726075 
726890 
727704 
788516 



780186 
780044 



724622 



726156 
726072 
727785 
728597 



720327 729408 



730217 



781669 731750 



732474 
733278 
734079 
734880 
735679 
736476 



737193737272 
737987738067 



788781 
739572 



738860 
739651 



740363 
741152 
741939 
742725 



740442 
741230 
742018 
742804 



74351 0|743588 
744293j744371 
746075745153 
745855 745933 



746634 
747412 



748188 
748963 
749736 
750508| 
751279 
752048 
762816 
753583 
754348 
755112 



746712 
747489 



765875 
756636 
757396 
758155 
758912 
759668 
760422 
761176 
761928 
1762679 





748266 
749040 
749814 
1750586 
751356 
752125 
752893 
754660 
764425 
765189 



755951 
756712 
757472 
758230 
758988 
759743 
760498 
761251 
762003 



781880 



782656 
733858 
734159 
784960 



736556 
737352 
788146 
788939 
789730 



Log. 716003 



>768428 



5 I (i 



7164211716504 716688 



718086 
718917 
719745 



718169718258 
719000 719083 



719828 



721896 
722222 

723045 
728866 



724603 724685 724767 724849 724931 



725840 725422 725508 



726238 726320 



727058 



727184 



727866 727048 728029 728110 728191 



728678 728769 

720480 

780298 



7310S4 731105 



781911 781991 732072 732152 782233 782813 



732635 
738438 
734240 
735040 



735759735888 



740521 740599 
741309741888 



742096 
742882 
743667 
744449 
745281 
746011 
746790 
747567 



736635 
737431 
788225 
739018 
739810 



742175 
742961 
743745 
744528 
745300 
746089 
746868 
747645 



748343 
740118 
749891 
750663 
751433 
752202 
752970 
753736 
754501 
755265 



756027 
756788 
757548 
768806 
759063 



760573 
761826 
762078 



762754 762829 762904 



748421 
749195 
749968 
750740 
751510 
752279 
753047 
753813 
754678 
755341 

756103 
756864 
757624 
758382 



750810 750894 



761402 
762153 



782715 782706 
788518 738698 
784820 784400 
785120 785200 
785918 785006 



786715 
787511 
738805 
730007 
789889 



740678 
741467 
742254 
743039 
748823 
744606 
745387 
746167 
746945 
747722 



748498 
749272 
750045 
750817 
751587 
762356 
753123 



754654 
755417 



756180 
756940 
757700 



750139 759214 



760649 760724 



750970 
760724 
761477 

762228 



721481 
722805 
723127 



¥ 



716671 
717504 



718336 718419 



710011 
720738 
721563 
722387 
723200 



728948 724080 



725586 725607 



726401 



726488726664 



727216 727207 



728841 
720570 
730878 
7811867312661781347 



736705 
787500 



788884 788468 738543 



730177 



780068 740047 740126 740205 740284 



740757 
741546 
742832 
743118 
743002 
744684 
745465 
746245 
747023 
747800 



748576 
749350 
750123 
750894 
751664 
752433 
753200 



753889753966 



754730 
755494 



757775 



758458758533 



759290 
760045 
7607091 



781477 761552 
762808 



728022 



729651 729782 
780459780540 



716754 
717587 



710165 
719994 
720821 
721646 
722460 
723291 
724112 



725748 



719248 
720077 
720903 
721728 
722562 
723374 
724194 



725018 
725830 
726646 



727379727460 



l^ili. 



732876 782956 738087 



788679 788750 783839 788919 
784480 784560 784640 784720 
785279|785859|785489 785510 

7868 
787118 



736078 
786874 
787670 



789256780885 



740836 
741624 
742411 
748196 
743980 



744762 744840 



745543 
746823 
747101 

747878 



748653 
740427 
750200 
750971 
751741 
752509 
753277 
754042 
754807 
755570 



756256 756332 
757016 757002 



757851 
758600 
759866 
760121 
760875 
761627 
762878 



76207817680531768188 768208 

6 



786157 
786054 



786287 786817 
787084 
787740 7878201737908 



740015 
741703 



742480742568 



743275 
744058 



745621 
746401 
747179 
747965 



748731 
749504 



751048 
751818 



753358 



75488JI 
755646 



762458 



728278 
720008 720084 
720813 720893 
780621 730702 
781428 781506 



788622 
789414 



740004 
741782 



748858 
744136 
744919 



748808 
740582 



750277750354 



751125 
751805 



752586 762663 



753430 



754110764195 



754960 
755722 



756408 756484 
757168 757244 
757927 758003 
758685 758761 
750441 750517 
760106 760272 
760050761025 
761702 7617781761658 



8 



783117 



738701 
730403 



741073 
741860 
742647 
748431 
744215 
744007 



745600745777 
746470746556 
747256747384 
748083 748110 



748885 
749659 
750481 
751202 
751972 
752740 
758506 
754272 
755036 
755799 

756560 
757320 
758079 
758836 
750502 
760847 
761101 



76ft68«762604 
768278763858 



9 



88 
83 

83 
83 
83 
83 
'82 
82 
82 
82 



82 
82 
82 
81 
81 
81 
8t 
81 
81 
81 



70 
70 
70 
70 



79 
70 
79 
78 
76 
78 
78 
78 
78 
78 



77 
77 
77 
77 
77 
77 
77 
77 
76 
76 



76 
76 
76 
76 
76 
75 
75 
75 
75 
75 



TABI^ XVIII. 

LOGARITHMS OF NUMBERS. 
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No. 6800- 



•6400 



No. 



680 
581 
A82 
A63 
584 
585 
586 
587 
588 
580 



600 
501 
602 
60S 
604 
605 
606 
607 
606 
600 



600 
601 
602 
608 
604 
606 
606 
607 
606 
600 



610 
611 
612 
613 
614 
616 
616 
617 
618 
610 



620 
621 



628 
624 
625 
026 
627 
628 
620 



630 
681 
632 
633 
634 
635 
686 
637 
638 
630 







763428 
764170 
/6i023 
765660 
766413 



1 



7635U3 

704?S 

764008 

765743 

766487 



767156767230 



767808 
768638 
760377 
7701 15 



770852 
771687 
772322 
773055 
773786 
774517 
775246 
775074 
776.701 
777427 



778151 
778874 
770506 
780317 



781037 781100 781181 



781755 
782473 
783180 
783004 
784617 



785330 
786041 
1786751 
787460 
788168 
788875 
780681 
700285 



701601 



703700 



705185 
705880 
706574 
707268 
707060 
708651 



700341 
800020 
800717 
801404 
802080 
802774 
803457 
804130 
804821 
805501 



767072 
768712 
760451 
770180 



2 



76357b 
764326 
765072 



765818 765802 



770026 
771661 
772305 
773128 
773860 
774500 
776310 
776047 
776774 
777400 



778224 
778047 
770660 
780380 



781827 
782544 
783260 
783075 



784680 784760 



785401 



786112786183 



786822 
787581 



788046 
788661 
70036iM 



701761 



702302 702462 702532 



703002 703162 



704488 704558 



705254 



707337 
708020 
708720 



I I 



766562 
767304 
768046 
76878<i 
760525 
77026H 



778206 
770010 



781800 
782616 
783332 
784046 



3 



/634>53 
764400 
765147 



766636 
767370 
768120 
768860 
760500 



5 



770336 770410 



770900771073 
771734 771808 
772468 772542 
773201 773274 
773033 774006 
774663 774736 
775392 775465 
776120 776103 
776846 776010 
777572 777644 



778368 
770001 



770741 770818 
780401 780533 



781258 
781071 
782688 
783403 
784118 
784831 



786472 



786803 
787602 



788230 788310 



780016 780087 780167 



780722 
700426 



700088 701060 701120 701100 



701831 



703231 



703860 708080 704000 



704627 
705324 



706040 706010706088 



706644 700^13 



707406 
708008 
708780 



785643 



787678 
788881 



780702 
700406 



701001 



702602 
703301 



704607 
705303 



706782 
707475 
708167 

708858 



700400 700478:700547 

800008 

800786 

801472 

802168 

808842 

803526 



800167 800236 

800854 

801541 

802226 

802010 

803504 



763727 
764475 
765221 
765066 
766710 
767453 
768104 
768034 
760673 



771146 



771881 771055 



772615 
773348 
774070 
774800 



775538775610 



776265 
776002 
777717 



778441 
770163 
770685 
780606 
781324 
782042 
782760 
783475 
784180 
784002 



785615 



786264 786325 
786064 787035 



787744 
788451 



780863 
700667 
701260 



702672 
703371 
704070 
704767 
705463 



706852 
707645 
708236 
708027 



804208 804276 
804880804057 
805500805637 



800023 
801600 
802205 
802070 
803662 
804344 
806025 
805703 



700616 
800305 
800002 
801678 
802363 
803047 
803780 
804412 
805003 
805773 



2 I 3 



763802 
764550 
765206 
766041 
766785 
767527 
768268 
760008 
760746 
790484 



Log. 763428- 



806180 







771220 



772688 
773421 



774152 774225 



774882 



776338 
777064 
777780 



778613 
770236 
770057 
780677 
781386 
782114 
782831 
783546 
784261 
784074 



786686 
786306 



787815 



701071 702041 



703441 
704180 



706168 706227 



706021 
707614 
708305 
708006 



700685 
800373 
801060 
801747 
802432 
803116 
803708 
804480 
805161 
805841 



763877 
764624 
765370 
766115 
766850 
767601 
768342 
760082 
760820 
770567 



771203 
772028 
772762 
773404 



774055 
775683 
776411 
777137 
777862 



778585 
770308 
780020 
780740 
781468 
782186 
782002 
788618 
784332 
785045 



785757 
786467 



787106787177 



787885 



788522 788503 
780228 780200 
780033 700004 
700637 700707 
701340701410 
702111 



702742702812 



703511 



704836 704006704076 



706532705602 



706207 
706000 
707683 
708374 
700065 



790754 
800442 
801120 
801815 
802300 
803184 
803867 
804548 
805220 
805008 



6 



763052 
764690 
765445 
766100 
766033 
767675 
768416 
700156 
760804 
770631 



771367 
772102 
772835 
773567 
774208 
776028 
775756 
776483 
777200 
777034 



771440 
772176 
772008 
778640 
774371 
775100 
776829 
776556 
777282 
778006 



778658 
770380 
780101 
780821 
781540 
782258 
782074 
783680 
784403 
785116 



785828 
786538 
787248 
787056 
788663 
780360 



700778 
701480 
702181 



702882 
708681 



704200704270 



706671 
706366 
707060 
707752 
708443 
700134 



764027 
764774 
765520 
766264 
767007 
767749 
768400 
7G0230 
760968 
770705 



778730 
770452 
780173 
780893 
781612 
782329 
783046 
783761 
784475 
765187 



785899 
786600 
787310 
788027 
788734 
780440 



700074 700144 



700848 
701660 
702252 



702062 
703651 
704340 
706045 
705741 
706436 
707120 
707821 
708512 
700203 



700823 
8006U 
801108 
801884 
802568 
803252 
803035 
804616 
806207 



790802 
800580 
801266 
801052 
802637 
803321 
804003 
804685 
806365 



806076806044 



764101 
764848 
765504 
766338 
767082 
767823 
768564 
760303 
770042 
770778 



771514 
772248 
772081 
773713 
774444 
775173 
775002 
776620 
777364 
778070 



778802 
770524 
780245 
780965 
781684 
782401 
783117 
783832 
784546 
785250 



785070 
786680 
787300 
788008 
788804 
780510 
700215 
700018 
701620 
702322 



703022 
703721 
704418 
705116 
706811 
706505 
707198 
707890 
798582 
799272 



709U6] 
800648 
801335 
802021 
802705 
803389 
804071 
804763 
806433 
806112 



9 



Diff. 



75 
75 
75 

74 
74 
74 
74 
74 
74 
74 



74 
73 
73 
73 
73 
73 
78 
73 
73 
73 



72 
72 
72 
72 
72 
72 
72 
71 
71 
71 



71 
71 
71 
71 
71 
71 
70 
70 
70 
70 



70 
70 
70 
70 
60 
60 
60 
60 
60 
60 



60 
60 
60 

60 
68 
68 
68 
68 
68 
68 






84 



TABLE XVIII. 

LOOARITHMS OF NUMBE R 8. 



No. 64U0 



-7000 



No. 



640 
641 
642 
643 
644 
645 
646 
647 
648 
649 



806180 
806858 
8075SS 
806211 



808886 80895S 



650 
651 
662 
653 
664 
655 
656 
657 
658 
650 







809560 
810233 
810904 
811675 
812245 



812913 
818581 
814248 
814913 
815578 
816241 
816904 
817565 
818226 
818885 



660 
661 
662 
063 
664 
665 
666 
067 
668 



819544 
820201 
820858 
821514 
822168 
622822 
823474 



825426 



670 
671 
672 
673 
674 
675 
676 
677 
078 
679 



826075 
826723 



828015 
828660 
829304 



831230 
831870 



680 
681 
682 
683 
684 
685 
686 
687 
688 
689 



690 
601 
692 
693 
694 
695 
696 
697 



099 



1 



806248 
806926 
807603 
808279 



809627 
810300 
810971 
811642 
812312 



812980 
813648 
814314 
814960 
815644 
816308 
816970 
817631 
818292 
818951 



819610 
820267 



820924 820989 821055 821120 



821579 821644 
822233 822299 



822887 
823539 



824126824191824256 



824776 824841 



825491 



826140 
826787 



827369827434 



828080 
828724 
829368 



829947830011 
830589 830653 



831294 
831934 



832509 
833147 
833784 
834421 
835056 
835691 
836324 
836957 
837588 
838219 838282 



838849 
839478 
840106 
840733 



832573 
833211 
833848 
834484 
835120 
835764 
836387 
837020 
837652 



841359841422 



841985 
842609 
843233 

843856 
844477 







838912 
839541 
840169 
640796 



842047 
842672 
843295 
843918 
844530 



1 



806316 
806994 
807670 
808346 
809021 
809604 
810367 
811038 
811700 
912378 



813047 
813714 
814381 
815046 
815711 
816374 
817036 
817698 
818358 
819017 



810676 
820333 



822952 
823606 



824906 



826204 
826852 

827498 
828144 



829432 
830075 
830717 
831358 
831998 



832637 
833276 
833912 
834548 
835183 
835817 
836451 
837083 
837716 
838345 



838976 
839604 
840232 
840859 
841486 
842110 
842734 
843367 
843980 
844601 



806384 
807061 
807738 



808414 808481 



809088 
809762 
810434 



8I1106811I73 



811776 
812445 



813114 
813781 



814447 814514 



815113 
816777 
816440 
817102 
817764 
818424 
819083 



819741 



820399820464 



821710 821775 
822364 822430 



823018 
823670 
824321 
824971 



825556 825621 



826917 
827563 



828789828853 



829497 
830139 
830781 
831422 
832062 



832700 
833338 
833975 
834611 
836247 
835881 
836514 
837146 
837778 
838408 



839038 
839667 
840294 
840921 
841647 



842796 
843420 



806451 
807129 
807806 



809156 
809629 
810501 



811843 
812512 



813181 

813848 



815179 
815843 
816506 
817160 
817830 
818490 
819149 



819807 



823083 
823735 
824386 
825036 
825686 



826269826334 



826981 
827628 



828209828273 



828918 
829561 
830204 
830845 



832126 



832764 



834039 
834675 
835310 
835944 
836677 
837210 
837841 
838471 



839101 
830729 
840357 
840984 
841610 



842172842235 



843482 



844042844104 



844664 



806510 
807197 
807873 



806549808616 



800223 
809896 



810569810636 

811240 

811910 



812679812646 



813247 
813914 
814681 
815246 
815910 
816573 
817235 
817806 
818556 
810215 



819873 
820530 
821186 
821841 
822495 
823148 
823800 
824451 
826101 
825751 



827046 



828338 
828982 
829625 
830268 



831486831550 



832828 



833402833466 



834103 
834730 
835373 
836007 
836641 
837273 
837904 
838534 



Logr* 8U618U. 



6 



806687 

807264 
807941 



809290 
809964 



811307 811374 
811977 812044 



813314 
813981 
814647 
815312 
815976 
816639 
817301 
817962 
818622 
819281 



819939 
820506 
821261 
821906 



822560 822626 
8232131823279 
823865 



824616824581 824646n24711 



825166 825231 



825816 



826399826464 



827111 



827692 827757 



829690 
830332 
830909830973 



831614 



832189 832253 



832892 
833530 
834166 
834802 
835437 



836704 
837336 
837967 

838597 



839164 839227 
839792 839856 
840420 840482 
841046841109 



841672 
842297 



842860842921 



843544 



844726 844788 



841735 
842360 
842963 
843606 



844166844220844291 



844850 



806655 
807332 
808008 
808684 
800358 
810031 
810703 



806723 
807400 



808076 808143 



808751 



800425 809492 



810008 
810770 



812713 



811441811506 
812111 812178 
812780 812847 



813381 
814048 
814714 
815378 
816042 
816705 
817367 
818028 
818688 



820004 
820661 
821317 
821972 



*84du98 
"5" 



806700 
807467 



808818 



814780 



816109 
816771 



818754 



819346819412 



820070 



821382 



810165 

810837 



81344il 813514 
814114 814181 



814847 



815445 815511 



816175 
816838 



817433 817499 
818004 818160 



818819 
819478 



820130 



820727 820792 



821448 



822037 822103 
822601 622756 

823344 823409 
823930 823096 824061 



825880 825946 826010 



826528 



J27175 827240 



827821 



828402828467 
829046 829111 



829754 
830396 



831037 831102 



831678 
832317 



832956 
833593 
834230 
834866 
835600 



836071 836134 



836767 
837399 
838030 
838660 



839289 
839918 
840545 



841797 
842422 
848046 
843669 



844912 



825296 825361 



826593 



827886 
828531 
829175 
829818 
830460 



831742 
832381 



833020 
833657 
834293 

834929 
835564 



836630 
837462 
836093 
838723 



826658 
827305 
827951 
928595 
829239 
829882 
830525 
831166 
831806 
832445 



883083 
833721 
834357 
834003 
835627 



836197836261 



839352 

899981 
840608 



841172 841234841297 



841860 
842484 
843108 
84S7S1 
844358 



836894 

837525 
838166 
838786 



839415 
840043 
840671 



« I 7 



841922 
842547 
843170 
848793 
844415 



844974;845036 
8 



9 



BUT 



68 
66 
68 
68 
67 
67 
67 
67 
67 
67 



67 
67 
67 
66 
66 
66 
66 
66 
66 
66 



66 
66 
66 
65 
65 
65 
65 
65 
65 
65 



65 
65 
65 
64 
64 
64 
64 
64 
64 
64 



64 
64 
64 
64 
63 
63 
63 
63 
63 
63 



63 
63 



63 



62 
62 



TABLE XVm. 

LOOAHITHMS OF NUMBERS. 



85 



No. 7000 



-7600 



No. 



700 
701 
709 
70S 
704 
705 
708 
707 
708 
700 







710 
711 
713 
71S 
714 
716 
716 
717 
718 
710 



1 I 2 



3 



846160 845822 846284 
846780!845842;g45904 
846S00 846461 k466SS 



845008 
845716 
8468S7 
846066 847017 
84757S 847684 
848180848951 
848806 848866 
849410 840181 



4 t 



847079 
847606 
848S12 
848938 
849649 



846846 84540H 



847141 

847768 
84H874 
848989 
849604 



846966 
846684 
647202 

847819 
848435 



846028 



Log. 845098 



880814 



(5 



847964 
847881 

848407 



845470:845582 
846000 846151 



846616846708 



849051 849112 



86008S 850006,850156 850217 
850646 850707 860769 ', 8508»0 



849665 
8502791 
850891 



861958 
861870 
869480 
66S000 
853608 
854306 
864913 
866519 
856194 
866799 



790 
791 
799 
793 
794 
795 
796 
797 
798 
799 



851320 
861031 
859541 
853160 
853760 
854367 
854074 
865580 
856186 
856780 



851099 
869609 
853911 
863490 
854497 
855034 
855640 
866946 
856850 



8513811851449 
859053 
859663 
853979 
853881 
854488 
866096 
865701 
856306 
856010 



840726 
850340 



847326 
847943 
848559 
849174 
849788 
850401 



845594 



846770 
847388 
848004 
848620 
849235 



8468S3 



9 



S45650 



846213 846275 



846894 



850952851014 



847449 847511 
848006 848127 
848liH2 848743 
849296 849358 



850462 



840849849911 



850524 



851075 851136 



S5150S 

862114 

852724 

853333 

853041 

854649 

856156856216 

855761 856822 



867332 
857935 
868637 
869138 
869739 
860338 
860937 
861634 
869131 
869728 



857303857453 



851564 
852175 
852785 
853394 
854002 
864610 



857613 



730 
7S1 
732 
7S3 

734 
735 
736 
737 
738 
730 



809101 
869787 



858066858116 



856366 
856970 



851625 
859936 
859846 
853455 
854063 
854670 
856977 
865889 
866487 



8516861861747 



857574867634 



866987 
866878 
867467 
868056 
868644 



740 
741 
742 
743 
744 
746 
746 
747 
748 
749 



869951 
869847 



863393 
868017 
864611 
865104 
8656061866766 



858718858778 



857006 

858697 858667 
869198 859958 859318 
859709869858859918 
860398 860468 86051 8 
860906 861056|861116 
861604 861664 



858176 



858936 868997 858357 



861714 
869310 
869006862966 



852297 
852007 
853516 
854124 
854731 
855337 
865943 



852358 
852968 



849972 
860585 
851107 



62 
62 
62 
69 
69 
62 
61 
61 
61 
61 



H51H08 
852410 
853029 



856427 
857031)857091 



867694 



853576853637 
854185 854245 
854799 854869 



857151 



856398 
856003 



866548856608 



857919 



857754 



859378 
869978 
860678 
861176 
861773 
869370869430 



858838 
869438 
860038 
860637 
861936 
861833 



858808 



863096 



863442 



863382 
863077 
864570 
865163 865992 



866346866405 

866937 

867626867685 

868115 

868703 



860239 
860818 
870404 
870089 



869290 
860877 
870469 



860349 
860035 
870591 



871047871106 



871573871631 



879156879913 879973 



879797 



750 
751 
759 
763 
764 
755 
756 
767 
758 



873370 873437 



879730 
873391 
873909 
874489 874540 



878699 



879669 



873960 



875U0 



863501 



863561 863690 



864036864006 
864630864680 

865989 
865814 865874 

866466 
866006867055 

867644 
868174 868933 
868762 868891 



864156 
864748 
866341 



864914 864974 



866694 
807114 
867703 



871690 



872855 



8740m 
874608 



869408 
809994 
870679 
871164 
871748 
879331 
879913 
873406 
874076 
874666 



1876061 

876640 

876218 

876795 

8773711877429 

877947 878004 



875177 875235 
876698 876756 876813 
876976 876333 876391 
876853 



878679 



879006 870163 



870796 



769 8809 49 860900 880 1 
I I 1 I 2 



858068 85001S 



859409 859659 850619 869679 



860008 
860607 
861996 
861893 
869489 
863085 



863680 



864808 
866400 
865033865909 



866583 
867173 
867769 



668909868350 



868879 868938 868997 



869466 



870638 
871293 
871806 



869595 



870063870111 



870696 
671981 
871865 



860767 



857815 
858417 



855450 
856064 
866668 
857979 



61 

61 

61 

61 

61 

61 

61 

61 

60 

60 



857875 
858477 
850078 



860158860918 



860817 



861355 861415 



861069 



869640869608 



863144 



863739 
864333 



864867 864026864085 



866469866518 865678 
866051 866110 1166160 
866642 866701 866760 
807232 867201 867350 
867821 8678801867030 
868627 
860056860114 



868400868468 



860584 
870170 
870765 



871339871398871456 



879389879448 
879979873030 



^71993 
879506 

873088 



873553 



873611 873660873797 873785 



874134 874109 



874714 



876910 876868 
877486 877544 
878062 878110 



878637 
870911 
879784 
880356 



878604 
870268 
870841 
880413 



874772 



875203 
876871 
876449 
877026 
877609 
878177 



875351 
876090 



878761 878800 



870395 

870808 
880471 



877083 
877660 
878934 



669019 



869904 



863708 
864309 



860978 
860877 
861476 
869079 
869668 
863263 



60 
60 
60 
60 
60 
60 
60 
60 
60 
60 



800642860701 



870998 
870813 



870987 
870879 



871081 
879564 
873146 



874950 
874830 



876400 
876987 



876607 876564 



877141 
877717 



874308 



876045 



863858 
864459 
865045 
865637 
866228 
866819 
867409 
867998 
868586 
869173 



872040 
879699 
873904 



874366 



869760 
870345 
870030 
871516 
879008 
879681 
873969 
873844 
874494 



874887 874046 875003 



875466875694 



876102 



876622 876680 



877108 



877774 877839 



870383 

879966 
880698 



878999 878349 



4 



878866 
879440 
880013 
880586 



878094 878981 



6 



877956 



879497 



69 
69 
69 
69 
69 
69 
59 
69 
59 
69 



69 
59 
58 
68 
68 
68 
58 
68 
68 
68 



878407 



870666 



880070 880197 
880642 



880699 



876682 
876160 
876737 
877314 
877880 
878464 
870038 
870619 
880186 
8807561 



l~9 



58 
68 
68 
68 
68 
57 
67 
67 
67 
67 
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LOOARITHMS OF NUMBERS. 



Mo. 7600 



-8900 



TJs: 



760 
761 
702 
76S 
764 
765 
706 
767 
768 
760 



770 
771 
772 
772 
774 
77« 
776 
777 
778 
779 



887617 887674 8877S0 887786 
8881 79 888226 888292 888348 



888741 

889202 

889662 

890421 800477 

890980|89l0t6 

891527 



780 
781 
782 
788 

784 

786 
786 
787 
788 
789 



892005 8021S0 802206 892202 



892661 892707 
892207 892«» 
802762 802817 
89ai6 804271 
894870894985 
895422 895478 



895975 



897077 897122 



790 
791 
792 
792 
794 
795 
796 
797 
796 
799 



800 
801 



802 
804 
805 
806 
807 
808 
809 



810 
811 
812 
812 
814 
815 
816 
817 
818 
819 







880814 
881285 
881955 
882524 
882098 
882661 



884229884285 
884852 



884795 
885261 

8859261885983 



885418885474 885531 
886039 886096 



886491 886547 



887054 



887111 



888853 888900 

^80358 889414 889470 

889974 890030 

890522 890580 



888797 
889358 
880918 



891592 891649 891705 



897027 
898176 
898725 
899272 
890820 
000267 



901458 
902002 



004715 



906335 
906873 
907411 
007948 



900021 



1 



H80871 
881442 
882012 
882581 
882150 
682718 



884342 884209 



884000 



886604 886660 



{»86716 

8871671887223 887280 



891091 691147 891202 



802702 802818 
892318 893373 
893878 893928 
894427 894482 
894960 806086 



896020 



898984 
894528 
895091 
896522 895588 895642 
896085 896140 806195 



896696 896581 896626 896692 



807682 
898231 
898780 

899875 



900913900068 



901518 
902057 



002647 002601 



903000 003144 
003622 002687 
004174 9042281904282 



004770 



005256005310 
005796905850 



906927 
907465 
908008 



008485 908529 908592 



909074 



909656909609 



910090 
010624 
911158 
911690 



9 13284 




910144 
910678 
911811 
911742 



9122221912275 
912753 



912237 



880028 880985 
881499 881556 
882060 882126 
882638 882605 



883207 883264 883221 883377 883434 883491 



888775 883832 883888 



884965 885022 885078 



887842 

888404 

S88065 

8805261880582 

890086890141890197 



890644890700 



897187 897242 



897727 



898286898241 



898835 898890 808944 



899383 



899930809085 



900422 900476 900681 



901022 OOlOn 901131 001 186 901240 001295 901349 901404 



901567 
0021121002166902221 



902655 



905004 
9063891906443 



909128 



910197 
910731 



911797 
912228 



912800912859912918 



802217 
892873 



897798 



899427 



908108 008253 003307 



908741 903795 
904337 



904391 
9048241904878 904032 



005364 005418 



005958 
906497 



881042 
881613 
882183 
882752 



884455 884512 



885135 885192 885248 885305 
885587 885644 885700 885757 885813 885870 
886152 886200 886265 886321 886378 886434 



891760 801816891872 



893429893484 893540 



806747 
807297 



897847 
898396 



905472 
906012 
006550 



006081 007035 907089 



907619907573 



908056 008109 908163 



908646008699 



009181 



909663 909716 



910251 
010784 



011264911217 



911850 
012381 



913390 918443 



907626 



881090 
881670 
882240 



882800882866 



883945 



884002 
884560 



886773 



886829 886885 



887336 887302 887449 887505 
887898 887955 88801 1 888067 
888460 888516 888573 8886291888685 
889021 880077 880134 880190 880246 
889638 880604 889750 889866 



890756 800812 890868 890024 



801259 891314 891370 891426 



892373 892429 892484 892540 



892929892085 



008710 002764 002818 002873 002927 



906065 



907142 



Log. 880814 



'912814 



6^ 

88ll56 
881727 
882297 882854 



881213 

6817841881841 



895699896764896800 
896251896306800861 
896802 806657 896012 
897352 897407 897462 



897902897957 



882923 882980 



884059 
884625 



886942 



890253 



880809 



891928 



891983 892080 



898040 893096 



893595 



893651 



894039 894094 894150 894205 894261 
894592 894648 894704 894750 894814 
895146 896201 895257 895312 895267 



895864 
896410 
896067 
897517 



898451898506806561 



898999899054 



800109 



899498 899547 899608 899656 



900030 000094 000149 900903 000858 000212 



000586 000640 000695 900740 000804 



001622 001676 001731 001785 901840 001894 



902275 002820 002384 002428 



003361 903416 903470 003524 



903840 903003 003958 904012 004066 



004445 
004986 
905526905580 



004499904558 



905040 005094 



906110 



006664 006658906712 



907680007734 



908217008270 008324 



900285 



900770000823 009877 



910304 
010838 
911371 



908758 



909288 909342 900305 



910358 010411 



911903 911956912000 



012435 
912966 
9134969135491918602 



910881 010044 010098 
911424 911477 011530 



918488 918541 918594 
913019 913078 918125 



6 



007106007250 



006173 
906712 
007250 
907787 



008807 908860 



900030 



012063 
912594 
918125 
913055 



881270 
881841 
882411 



883548 
884115 



884682884739 



698012 896067 



808615 
899164 
899711 



909961 



004607 
005148 



005634 005688 



906827 
906766 
907304 
007841 

908378 



9 



881328 
881898 
882468 
883037 
883605 
884172 



886998 
887561 
888123 



890865 



801482 



802595 
898151 

8937061 



896471 
897022 
897572 



898122 
898670 
899218 
899766 



900858 



901948 
902491 
9030361 



003578 
904120 
004661 



908914 
909449 
900084 



910464 010518 



911051 
011584 
012116 
012647 
013178 
013708 

8 



005742 
006281 
006820 
007358 
907895 
908431 



IM. 



908967 
909502 
910087 
910571 
911104 
911637 
912169 
919700 
013231 
913761 



57 
5T 
57 
57 
57 
5T 
67 
57 
57 
56 



56 
56 
56 
56 
56 
56 
56 
56 
56 
56 



56 



66 
55 

65 
55 
65 
65 
55 



65 

55 
65 
55 
55 
55 
55 
54 
54 
54 



54 
54 
54 
54 
54 
54 
54 
54 
54 
54 



54 
54 
53 
53 
53 
53 
58 
62 
53 
53 
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LOGARITHMS OF NUHBERS. 



No. 6200 



-8800 



No. I 



830 
821 



t 



1 



89ft 
886 
8S7 



1S814 
914S49 
914872 914025 
915400015469 
915927 
916454 916507 
916080 91708S 
917505 917558 
918030 91808S 
918555 918607 



820 
881 



840 
841 
848 
842 
844 
845 
846 
847 
846 
S49 



919078 019120 



919601 010653 010705 919758 010610 919862 919914 



920123 920175 020298920280020332920884 



020645 920697 920740 990801 



834 19211661921918 

885 

836 

837 



991686 991738 991790 991849 991804 991946 
999906 999958 999310 999369 999414 999466 



999795 999777 999899 999881 099933 



093944 023206 



393769 093814 093865 993017 



084970 994331 



996349 

996857 
097370 
097883 



850 
051 
8ft2 
853 
854 
855 
856 
857 
858 
859 



860 
861 
862 
863 
864 
865 
866 
867 
868 
860 



094706 094848 094800 994051 995009 095054 995106 995157 



995319 



995898 995879 995931 995989 998004 



098008 



999419 
999930 



030940 
931458 



939981 



983993 



935507 935558 
936011 936061 
936514 936564 
937016937066 
037518937568 



939020 939070 



870 
871 
879 
873 
874 
875 
876 
8T7 
878 
879 



935003 



038019 



030519 
940018 
040516 



941511 
942008 
049504 
943000 
943404 



I 



913807 013920 



913073 



914396*914449 914509 014555 914608 014660 



014977 
015505 



915030 915083 015136 015189 



915980 016038 916085 



016550 
017085 



017010917663 
918135 918188 
918659918719 



919183 



995364 



997935 
998447 



929470 



930440 930491 



931000 



931966 932017 
038474 932594 



933031 



033487 033538 



984044 



016612 
917138 



991970|991399|991374|991496|991478 991530 

1998999050 



993348 993399 093451 993503103555 093607 



094383 



025415 985467 995518 995570 995691 985673 985794 985776 



926304 926445 
926908 026950|92701 1 
927429 927473 997524 
927986928037 



928959929010929061 



929521 



929981 930032 



930541 
931051 



931500931560 
092068 



032575 
9S30S9 
939588 
934094 



934498 934549 934599 



935054 



935104 
935608 
936111 
936614 
937116 
937618 
938119 
9385201038570 938620 



938069 



939569 



943989944038 



1 



939120 



3 



915558915611 



919235 



924434 



926497996548 



998498 928549 928601 028652 998703 098754 998805 998856 



930083 
930599 
931109 



932118 



933133 



934145 



934650 
035154 



996162 
936664 



938670 



940068 940118 040168 

040566 940616|940666 

194101 41941064 941114 041163 

9416111941660 



943107j942157 



941561 

042058 

942554 949603 942653 

943049^49009949148 

049544 



949593 943643 
944088944137 



2 I 3 



914026 014079 914131 



915664 



916138 
916664 
917190 
017715 



016101 016943 016996 916949 016401 



018940 018909 018345 
018764 018816 ^18860 



919987 910340 919399 919444 



990853 090006 



093060094091 



994488 



999672929623 



930134 
030643 
031168 



032626032677 



033183 



033630033600 



034106 



034700 
035205 



035658036700 



0363121 
036716 



037167037217 
937668997718 
998169938219 



Log. 913814- 



915716 



916717 916770 



917243 



017905 917348 



6 



914184 
914713 
915241 
915769 



917768 917820 



017873 
018307 
018921 



919967 



990436 090480 090641 090603 
990068 091010 091069 0211U 



024638 




18 099670 088698 988074 

71983088 983140 983198 

083668983710 



9084184094176 



086085 996137 



0966001096661 1096709 096764 

087888 



087068 0871 14 087165 927916 
997676 927697 927678 097730 



028088 028140 



020112 920163 929214 



020674 
030186 
930694 



931610 931661 931712 931763 



932169 939990 



039797 
933934 
933740 



038790 



090170030280 



030619 939660 939719 939769 



940818 940867 
040716 040766 
941813 041863 
941710 941760 



949106 



096868 
096765 
037267 
037760 
098260 
998770 
090270 



80024641024699 



028191 



989795 



990746 



991903 931954 



933791 



934946934996934347 



934761 
935266 
936769935800 



036313 
036816 
937317 



938820 
030310 



916829 



917400 
017095 



096188 



097781 097839 
098949098903 998346 



990266920317 929368 



930236 030287 



930796 
931305 
031814 
032321 



032271 
032778 
033286 033336 



033841 



034801 034862 
035306 



036356 
036860 
036363 
036866 
037367 



037810937869 
938919998970 



998870 
090960 



042702042762042801 



043247 



043692 943743 
944186 

1 



939819 
940317 
040816 
041313 



941800041860 



042906 049966 049306 049356 



043997 
943701 



H 



030868 
040967 
040866 
041969 



049966 
049946 
049841 
044936 



8 



944483 
9 



014837 914290 
014766 014810 



015904 



016892 916874 



916875 916097 



917459 
917978 



918450 918609 
018073 010096 



010406 9196491 
990019990071 



991689 991634 
999109989164 



995909996260 



996930996991 
026806 
097810 



020776 020897 990678 



030338 



931864 



933809 
934397 



935910 
036413 
036016 
037418 



938420 
038090 



930018 
040417 
040015 
941412 
041000 
042405 
042000 
043396 
943890 
044384 



8 



016347 



024928 



924744 



030380 



030847 030808 
031366031407 



031015 



932372 932423 
932879 932930 
033386033437 



033043 

034448 



034002 034053 
085506035457 



095960 
036463 
036966 
937468 



Diff. 



937919937969 



038470 
038070 



030410099469 



999968 
940467 
040064 
041462 
041058 
042454 
942950 
049446 
049030 
044433 



9 



53 
63 
63 
53 
63 
63 
63 
52 
62 
62 



62 
69 
69 
69 
69 
69 
69 
69 



69 



69 
69 
69 
61. 
61 
61 
61 
61 
51 
61 



61 
51 
61 
61 
61 
61 
51 
51 
51 

iL 

60 
50 
50 
60 
60 
60 
50 
60 
60 
60 



60 
50 
50 
50 
50 
60 
60 
40 
40 
40 



88 



TABLE XVIII. 



LOGARITHMS OF NUMBERS. 



No. 8800- 



^0400 



Log. 94448S 



-97I1S8 



No. 



880 
881 



883 
884 
885 
886 

887 

880 



801 
802 



8fM 
806 



OftOSIIS 05041S 
050851050000 
051S87 051S86 
0518SS 05187S 



806 052B080S2S56 



807 



000 
001 



004 
005 
006 
007 
008 
000 



010 
Oil 
019 
Olt 
014 
015 
016 
017 
018 
010 



090 
091 
099 



094 
095 
096 
097 
098 
090 



OSO 
031 
039 
033 
034 
035 
036 
037 
038 
030 



057607 057655 
058086058134 
058564 058619 058650 058707 







044483 



044076 045095 
045460045518 



045061 
046469 



046010046050 



0460a 046002 



047434 
047094 
048413 
048009 



047483 
047073 
048469 
048051 



040300 
040878 



040430 
040096 



053760 



054795 



055688 
056168 
056640 
057198 



1 



044639 



046501 



059709 059841 
053976 053395 



053808 



054949054901 



054773 



055906055955 



055736 
056916 
056607 
057176 



2 



044581 
045074 
045567 



046550 
047041 
047539 
048021 
048511 
048000 



040488 
040075 
050469 



050040050007 



051435 
051090 
059405 
059880 
053373 
053856 



054330054387 



050041 
050518 
050005 
060471 
060046 



060518 
060004 



054891 
055303 
055784 
056964 
056745 
057224 
057703 
058181 



050566050614 
060042060000 



061421061460 
061805 061043 
062360 062417!062464 



060566 
061041 
061516 
061000 



062843 062800 
063315|063363 



063788003835 
06l260l064307 
064731064778 
065202 065240 



066672 065716065766 



066142066180 
066611066658 
067080067127 
067548J067505 
068016068062 



062037 
063410 



063882 
064364 
061825 
065206 



068483 
068050 
060416 
060882 
070347 
070812 
071976 
0Ij740 
0^9903 
079666 





068630 



066936 
066705 
067173 
067642 
068100 



044631 
045124 
046616 



060511 



044080 
045173 
045665 



046108 046157 
046600046640 
047000 047130 
047581 047630 
048070 048110 
048660 048608 
040048 040007 



040536040585 
060024 050073 



050560 
051046 



051483 
051000 052017 



052453 
052038 
068491 
053005 



059509 
059066 
053470 
053053 



054435 
054860 054018 



055351 
05583^ 



056319056361 



056702 
057979 
057751 



058220 058277 
058755 



050080|050137 050184 050232 



050661 
060138 



060613 060661 



061080 061136 
061563 061611 
062038 062086 
062611 062560,062606 
062085 063032 063070 



063457 063504 



06302!^ 
06440] 



068576 



068006060043 
060462 



060500060556 



060028000075 



070303 



070440 
070004 



070868 
071322 
071786071832 
072240072205 



068623 



070051 



071360071415 071461 



071870 
072342 



072719 079758 079804 079851 



065880 



044790 
0J5999 



« I 



044770 044898 044877 044097 



045979045321 
045715 045764 045813 
046207 046256 040305 
046608 046747:046706 



047180 



047670 047728 047777 



048168 
048657 
040140 



040634 
060121 
050608 



060121 050170 



051005 051143 



051539051580051690 



059066 



059550 059500 



053034 
053518 



054001 064040 



054484 
054066 



055300 055447 055405 055543 



056840 
057390 
067700 



055098 056076 056094 
056400 056457 066505 
056888 056036 056084 
0573681057416057464 
057049 
058420 
068808 



057847 057804 



058395 



058803 058850 



050980 060398 



060700050757 
060185 



060700 
061184 
061658 
069132 



063077 
064448 



064024 
064405 



064872 064010064066 
065343 065300 065437 
066813 065860 065007 065054 
066283 066320 066376 
066762 066708 066845 066802 
067220 067267 067314 067361 
067688 067735 067782 067820 
068166 068203,068240 



066670 



060000000136060183 



060602 



070091 070068 070114 070161 070907 



070486 070533 



070007 



071995 
079388 



070570 



047938,047987 



048917;048966 
048706048765 
040I05|040944 



040683040731 
060910 



050657 060705 
051109 



051677 
059114 059163 



053083 



053566 053615 



054539 



055014 055069 



058373 



050804 
000981 
060756 
061931 
061706 
069180 
062653 
063196 



063559 063500 063646 



064071 
064549 



068716068763 



060640 060605 



07104410710001071137 
071508071554 071600 
071071079018079064 
079434 079480 079597 
079807|079043 072080 

6 



9 I iiltf. 



045370045410 
045862045011 
046354 046403 
046845 046804 
047386 047385 
047826047875 
048315 048364 
018804 048853 



040909 



040780 040820 
050967 050316 



059647 
053131 



054008 



054580 



050376 
050859 
060398 
060804 
061970 
061753 
062227 
062701 
063174 



064118 
064500 



065013 065060 
065484 065531 065578 



066001 
066423 066470 



067408 



068206 068343 



060220060276 



068810 
060276 
060742 



070626 070672 



050754 



051240051280 
051720051774 



052211 
059606 
063180 
053663 



054146 054404 



054698 054677 



055110 



055509 055640 
056079056190 
056553056601 
057089057080 
057511 057550 



057000 



058468 05851(^ 
058046 058004 



061801 
062275 
062748 



064165 



066048 
066517 
0(i6030 066086 



067454 



067876 067022 



060323 



070254 
070710 
071183 



072573 
73035 

8 



040341 



050803 



052250 
052744 
053298 
053711 



055158 



058038 



050493 050471 
050000050047 
060376 060493 
060851060800 
061396 061374 



061848 
062322 
062706 



063221 06326b 
063603 063741 



064212 



064637 064684 
065108065155 



065625 
066005 
066564 
067033 
067501 
0670601 



068380068436 



068856008003 



060360 



060788060835 



070300 
070765 
071220 



071647 071603 
072110079156 



072610 
073062 

9 



40 
40 
40 
40 
40 
40 
40 
40 
40 
40 



40 
40 
40 
40 
40 
48 
48 
48 
48 
48 



48 
48 
48 
48 
48 
48 
48 
48 
48 
48 



48 
48 
48 
48 
48 
47 
47 
47 
47 
47 



47 
47 
47 
47 

47 
47 
47 
47 
47 
47 



47 
47 
47 
47 
47 
46 
46 
46 
46 
46 



( 
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89 



No. 0400. 



.10000 



Log. 978128 



-000000 



Ni). 



040 
941 
942 
943 
944 
945 
946 
947 
948 
949 



973128 
973590 
974051 
974512 
974972 
975432 
975891 
976350 
976808 
977266 



950 
951 
952 
953 
954 
955 
956 
957 
958 
959 



960 
961 
962 
963 
964 
905 
966 
967 
968 
969 



963626 
984077 
984527 
984977 
985426 



1985875 985920 
086324 986369 



970 
971 
972 
973 
974 
975 
976 
977 
978 
679 



980 
981 
982 
983 
964 
985 
986 
987 
988 
969 



990 
991 
902 
993 
994 
995 
996 
997 
998 
999 







U73174 
973636 



974097 974143 



974558 
975018 
975478 
975937 
976396 
076854 
977312 



977724 



978180 978226 



978637 978683 978728 



970093 



979548 979504 



980003 
980458 
080912 
981365 
981819 



980049 
980503 
980057 
981411 
981864 



982271 
982723 



982316 



982769982814 



983175 983220 983265 983310083356 



983671 
984122 
984572 
985022 
985471 



987219 
987666 
988113 
988559 
989005 
989450 
969895 
990339 
990783 



991226 
991669 
992111 
992553 
992995 
993436 
993877 



995635 
996074 



096949 







973220 
973682 



974604 974650 



975064 
975524 
975083 
976442 
976900 
9773^8 



977769 



977815 
978272 



979138 



979184 
979630 
980094 
980549 
981003 
081456 
081009 



982362 



983716 
984167 
984617 
985067 
985516 
985965 
086413 



986772 986816 



987264 
987711 
988157 
988603 
989040 
989494 



990383 
090827 



991270 
991713 
992156 
992598 
993030 
093480 
093921 



094317 994361 
994757 994801 
995196995240 



995679 
996117 



996512996555 



996993 



997386 997430 
997823 997867 
996259 998303 
998695 998739 
999130 999174 
999565 999609 



1 



973728 
974189 



975110 
975570 
976020 
076487 
076946 



977861 
978317 
978774 
979230 
079685 
980140 
080594 
981048 
981501 
981954 



983762 



984662 
985112 
985561 
986010 
086458 



986861 
987309 
987756 
988202 
988648 
989094 
989530 



989939 989983 



990428 
000871 



091315 
991757 
992200 
992642 
993083 



993965 
994405 
994845 
995284 



995723 
996161 
996599 
997037 
997474 
097910 
998346 
998782 
999218 
999652 



973266973313 



6 



973774 
974235 
974696 
975156 
975616 
976075 
076533 
976991 



9774031977449 



973369 
973820 
974281 
974742 
975202 
975661 
976121 
976579 
977037 
977495 



973405 
973866 
974327 

974788 
975248 
975707 
976166 
976625 
977083 
977541 



1 



082407 



077906 
078363 
078819 
079275 
979730 
980185 
980640 
981093 
981547 
982000 



977952 
978409 
978865 
979321 
979776 
980231 
080685 
081139 
981592 
982045 



977998978043 



082452 



982859982904 



983807 



984212984257 



984707 
985157 
985606 
986055 
986503 



982497 
982949 
983401 
983852 
984302 
984752 
985202 
985651 
986100 
986548 



978454 
978911 
979366 
979821 
980276 
980730 
081184 
081637 
082000 



086906 
087353 



986951 
987398 



987800987845 



988247 
988693 
989138 
989583 
990028 
000472 



988291 
988737 
989183 
989628 
990072 
990516 



990016000960 



991359991403 



991802 
992244 
992686 
993127 



993524 993568 



995328 



996767 
996205 
996643 
997080 
007517 
997954 
998390 



009261 
999696 



986995 
987443 
987890 
088336 
088782 
989227 
989672 
990117 
000561 
991004 



001846 
092288 
992730 
003172 
993613 



991009 99405S 
994449994493 
994889994933 



995372 



995811 
996249 
996687 
997124 
997561 
997998 
998434 



998826998869 



999305 
999739 



982543 
982994 
983446 
983897 
984347 
984797 
985247 
985696 
986144 
986593 



987040 
987487 
987934 
988381 
988826 
989272 
989717 
990161 
990605 
001049 



091448 
991890 
992333 
992774 
993216 
993657 
994097 
994537 
994977 
995416 



995854 
996293 
996730 
097168 
097605 
998041 
998477 
998913 
999348 
999783 



991492 
991934 
992377 
992818 
993260 
993701 
994141 
994581 
995021 
995460 



995898 
996336 
996774 



997648 
998085 
998521 



999392 
990826 

6 



978451 
973913 
974373 
974834 
975294 
976753 
976212 
976671 
977120 
977586 



9/3497 
973959 
974420 
974880 
975340 
075700 
976258 
976717 
977175 
977632 



978500 
978956 
979412 
979867 
980322 
080776 



981229981275 



981683 
982135 



982588 
983040 
983491 
983942 
984392 
984842 
985292 
985741 
986lis9 
98(i637 

987085 
987532 
987979 
988425 
988871 
989316 
989761 
900206 
000650 
991093 



991536 
991970 
992421 



993304 
993745 
994185 
094625 
995064 
995504 



096380 
006818 



997212 997255 



997692 
998128 



998956999000 



000435 



978089 
978546 
979002 
979457 
979912 
980367 
980821 



081728 
082181 



982633 
083085 
983536 
983987 
984437 
984887 
985337 
985786 
986234 
986682 



987130 
987577 
988024 
088470 
088016 
080361 
080806 
090250 
990694 
991137 



991580 
092023 
992465 



992863 992907 



003348 
003780 
094229 
994669 
995108 
005547 



095042095986 



996424 
996x62 
997299 
997736 
998172 



998564998608 



999043 
099478 



9998701099913 

8 



9 



973543 
974005 
974466 
974926 
975386 
975845 
976304 
976762 
977220 
977678 



Diff. 



978135 
978501 
979047 
970503 
979958 
980412 
980867 
981320 
981773 
982226 



982678 
983130 

083581 
984032 
084482 
984932 
985382 
985830 
986279 
986727 



987174 
987622 
988068 
988514 
988960 
069405 
089850 
990204 
090738 
001182 



001625 
002067 
092500 
002051 
993392 
993833 
994273 
994713 
995152 
995591 



996030 
096468 
996905 
007343 
007779 
996216 
998652 
999087 
9995221 
999957 

*9~ 



46 
46 
46 
46 
46 
46 
46 
46 
46 
46 



46 
46 
46 
46 
46 
45 
45 
45 
45 
45 



45 
45 
45 
45 
45 
45 
45 
45 
45 
45 



45 
45 
45 
45 
45 
45 
44 
44 
44 
44 



44 
44 
44 
44 

44 
44 

44 
44 
44 
44 



44 
44 

44 
44 
44 
44 
44 
44 
44 
43 



M 



90 






TABLE XIX 


* 












1 « 


LOGARITHMIC SINES. 














Sine Depree. 








M 




U' 


lu" 


2U" 


3t»* 


40" 


5\f 


59 


Dllt*. 




5.685575 


5.086605 


6.102696 


6.287635 


6.884545 




1 


6.468726 


6.530073 


6.588665 


6.639817 


6.085575 


6.726967 


58 




2 


6.704766 


0.799518 


6.831703 


6.861666 


6.889695 


6.916024 


57 




a 


6.940847 


6.964329 


6.g86<i05 


7.007794 


7.027997 


7.047303 


56 




4 


7.066786 


7.083515 


7.100548 


7.110938 


7.132733 


7.147973 


55 




6 


7.162696 


7.176936 


7.190725 


7.204089 


7.217054 


7.229643 


54 




6 


7.241877 


7.253776 


7.2G5358 


7.276639 


7.287035 


7.298358 


53 




7 


7.808824 


7.319043 


7<829027 


7.338787 


7.848332 


7.857672 


52 




8 


7.866816 


7.875770 


7.384544 


7.393145 


7.401578 


7.409850 


51 




9 
10 


7.417968 


7.425937 


7 4337G2 


7.441449 


7.449002 


7.456426 


50 
49 




7.463725 


7 .470904 


7.477966 


7.484915 


7.491754 


7.498487 


6894 


11 


7.505118 


7.511649 


7.518083 


7.524428 


7.530672 


7.636832 


48 


6294 


12 


7.512906 


7.548897 


7.554806 


7.560635 


7.566387 


7.572065 


47 


5791 


18 


7.577668 


7.583^1 


7.588664 


7.594059 


7.599388 


7.604652 


46 


6362 


14 


7.609853 


7.014993 


7.620072 


7.625093 


7.630056 


7.634063 


45 


4992 


16 


7.639816 


7.644615 


7.649361 


7.654056 


7.658701 


7.663297 


44 


4670 


16 


7.667844 


7.672345 


7.676799 


7.681208 


7.685578 


7.689894 


43 


4887 


17 


7. 694173 


7.698410 


7.702606 


7.706762 


7.710879 


7.714957 


42 


4136 


18 


7.718997 


7.722999 


7.726965 


7.730896 


7.734791 


7.738651 


41 


8918 


19 
20 


7.742477 


7.746270 


7.750031 


7.753758 


7.757454 


7.761119 


40 


8712 


7.764754 


7.768358 


7.771932 


7.775477 


7.778994 


7.782482 


39 


8581 


21 


7.785948 


7.789376 


7.792782 


7.796162 


7.799515 


7.802843 


88 


8866 


22 


7.806146 


7.809423 


7.812677 


7.815905 


7.819111 


7.822292 


37 


8217 


28 


7.825451 


7.828586 


7.831700 


7.834791 


7.837860 


7.840907 


36 


8030 


24 


7.843934 


7.846939 


7.849924 


7.852888 


7.855833 


7.858757 


35 


2954 


26 


7.861662 


7.864548 


7.867414 


7.870262 


7.873092 


7.875902 


84 


2838 


26 


7.878695 


7.881470 


7.884228 


7.886968 


7.889090 


7.892396 


83 


2781 


27 


7.895085 


7.897759 


7.900414 


7.903054 


7.905678 


7.908287 


32 


2632 


28 


7.910879 


7.913457 


7.916019 


7.918566 


7.021098 


7.923616 


31 


2540 


29 


7.926119 


7.928608 


7.931082 


7.933543 


7.935989 


7.938422 


30 
29 


2458 


80 


7.910842 


7.943248 


7.945641 


7.948020 


7.950387 


7.952741 


2878 


81 


7.955082 


7.957410 


7.969727 


7.962031 


7.964322 


7.966602 


28 


2297 


82 


7.968870 


7.971126 


7 973370 


7.975603 


7.977824 


7.980034 


27 


2227 


88 


7.982288 


7.984421 


7.986598 


7.988764 


7.990919 


7.993064 


26 


2161 


84 


7.995198 


7.997322 


7.999435 


8.001588 


8.003631 


8.005714 


25 


2098 


86 


8.007787 


8.009850 


8.011903 


8.013947 


8.015981 


8.018005 


24 


2089 


86 


8.020021 


8.022027 


8.024023 


8.026011 


8.027989 


8.029959 


23 


1983 


87 


8.031919 


8.033871 


8.035814 


8.037749 


8.039675 


8.041592 


22 


1980 


88 


8.043501 


8.045401 


8.047294 


8.049178 


8.051054 


8.052922 


21 


1880 


89 


8.054781 


8.056633 


8.058477 


8.060314 


8.062142 


8.063963 


20 


1832 


40 


8.065776 


8.067582 


8.069380 


8.071171 


8.072955 


8.074731 


19 


1787 


41 


8.076500 


8.078261 


8.080016 


8.081764 


8.088504 


8.085238 


18 


1744 


42 


8.086965 


8.088684 


8.090398 


8.092104 


8.093804 


8.095497 


17 


1703 


48 


8.097183 


8.098863 


8.100587 


8.102204 


8. 10386 1 


8.105519 


16 


1064 


44 


8.107107 


8.108809 


8.110444 


8.112074 


8.113697 


8.115815 


15 


1626 


46 


8.116926 


8.118582 


8.120131 


8.121725 


8.128318 


8.124895 


14 


1590 


46 


8.126471 


8.128042 


8.129606 


8.131166 


8.132720 


8.184268 


13 


1556 


47 


8.135810 


8.137348 


8.138879 


8.140406 


8.141927 


8.143443 


12 


1524 


48 


8.144953 


8.140458 


8.147959 


8.149453 


8.150943 


8.152428 


11 


1492 


49 
60 


8.153907 


8.155882 


8.156852 


8.158316 


8.159776 


8.161281 


10 


1462 


8.162681 


8.164126 


8.165566 


8.167002 


8.168488 


8.169859 


9 


1432 


61 


8.171280 


8.172697 


8.174109 


8.175517 


8.176920 


8.178819 


8 


1405 


62 


8.179713 


8.181102 


8.182488 


8.188868 


8.185245 


8.186617 


7 


1379 


63 


8.187985 


8.189348 


8.190707 


8.192062 


8.193413 


8.194760 


6 


1858 


54 


8.196102 


8.197440 


8.198774 


8.200104 


8.201430 


8.202752 


5 


1328 


66 


8.204070 


8.205384 


8.206694 


8.208000 


8.209302 


8.210601 


4 


1804 


66 


8.211096 


8.218185 


8.214472 


8.215755 


8.217034 


8.218309 


3 


1281 


67 


8.219581 


8.220849 


8.222113 


9.228374 


8.224631 


8.225884 


2 


1258 


68 


8.227138 


8.228380 


8.229622 


8.280861 


8.232096 


8.238328 


1 


1237 


69 


8.234557 


8.235782 


8.237003 


8.238221 


8.239436 


8.240647 



M 


1216 




. 60' 


50 


.40" 


30* 


20' 


lO' 




» 


« 




_' Co«sine 89 Degrees. 









TABLK XIX. 

LOGARITHMIC TANGENTS. 






91 


Tangent Degree. 


M 



1 
2 

i 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
86 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


(f 


lO* 


2iy 


30" 


40* 


50* 




Diff. 


6.463726 
6.764756 
6.940847 
7.065786 
7.162696 
7.241878 
7.308825 
7.366817 
7.417970 


5.685575 
6.530673 
6.799518 
6.961329 
7.083515 
7.176937 
7.253777 
7.319044 
7.375772 
7.425939 


5.986605 
6.588665 
6.831703 
6.986605 
7.100548 
7.190725 
7.265359 
7.329028 
7.384546 
7.433764 


0.162696 

6.639817 

6.861666: 

7.007794 

7.116939 

7.204089 

7.276640 

7.338788 

7.393146 

7.441451 


6.287635 
6.685575 
6.889695 
7.027998 
7.132733 
7.217054 
7.287635 
7.348333 
7.401579 
7.449004 


6.384546 
6.726968 
6.916024 
7.047803 
7.147973 
7.229643 
7.298359 
7.357673 
7.409852 
7.456428 


59 
58 
57 
56 
55 
54 
53 
62 
51 
50 




7.463727 
7.505120 
7.542909 
7.577671 
7.609857 
7.639820 
7.667849 
7.694179 
7.719003 
7.742481 


7.470906 
7.511651 
7.548900 
7.583204 
7.614996 
7.644619 
7.672350 
7.698416 
7.723005 
7.740277 


7.477968 
7.518085 
7.554808 
7.588667 
7.620076 
7.649366 
7.676804 
7.702612 
7.726972 
7.750037 


7.464917 
7.524426 
7.560638 
7.504062 
7.625097 
7.654061 
7.681213 
7.706768 
7.730902 
7.753765 


7.491756 
7.530675 
7.566390 
7.599391 
7.630060 
7.658706 
7.685578 
7.710885 
7.734797 
7.757462 


7.498490 
7.536835 
7.572068 
7.604665 
7.634968 
7.663801 
7.689900 
7.714062 
7.738658 
7.761127 


49 
48 
47 
46 
45 
44 
48 
42 
41 
40 

89 
88 
37 
36 
35 
84 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 


6894 
6294 
5791 
5362 
4992 
4670 
4887 
4136 
3013 
3712 


7.764761 
7.785951 
7.806155 
7.825460 
7.843944 
7.861674 
7.878708 
7.895099 
7.910894 
7.926184 


7.768365 
7.789384 
7.809432 
7.828596 
7.846950 
7.864560 
7.881483 
7.897771 
7.913471 
7.928623 


7.771940 
7.792790 
7.812686 
7.831710 
7.849935 
7.867426 
7.884240 
7.900428 
7.916034 
7.931098 


7.776485 
7.796170 
7.815915 
7.834801 
7.852900 
7.870274 
7.886981 
7.903068 
7.918581 
7.933559 


7.779002 
7.799524 
7.819120 
7.837870 
7.855844 
7.878104 
7.889704 
7.905692 
7.921113 
7.936006 


7.782490 
7.802852 
7.822302 
7.840918 
7.858769 
7.875915 
7.892410 
7.908301 
7.923681 
7.938439 


8531 
3367 
3217 
8080 
2954 
2839 
2732 
2632 
2540 
2464 


7.940858 
7.955100 
7.968889 
7.982253 
7.995210 
8.007809 
8.020044 
8.031045 
8.043527 
8.054809 


7.043265 
7.957428 
7.971145 
7.984441 
7.997343 
8.009872 
8.022051 
8.033887 
8.045428 
8.056661 


7.945657 
7.959745 
7.973389 
7.986618 
7.999456 
8.011926 
8.024047 
8.035840 
8.047321 
8.058506 


7.948037 
7.962049 
7.975622 
7.988785 
8.001660 
8.013970 
8.026035 
8.037775 
8.019205 
8.060342 


7.050404 
7.964341 
7.977844 
7.990940 
8.003653 
8.016004 
8.028014 
8.039701 
8.051081 
8.062171 


7.952758 
7.966621 
7.980054 
7.993085 
8.005736 
8.018029 
8.029984 
8.041618 
8.052949 
8.063992 


2373 
2298 
2227 
2161 
2098 
2039 
1983 
1930 
1880 
1833 


8.065806 
8.076531 
8.086997 
8.097217 
8.107202 
8.116963 
8.126510 
8.135851 
8.144996 
8.153052 


8.067612 
8.078293 
8.088717 
8.098897 
8.108845 
8.118569 
8.128081 
8.137389 
8.146501 
8.155426 


8.069410 
8.080047 
8.090430 
8.100571 
8.110481 
8.120169 
8.129646 
8.138921 
8.148001 
8.156896 


8.071201 
8.081795 
8.092137 
8.102239 
8.112110 
8.121763 
8.131206 
8.140447 
8.149497 
8.168361 


8.072985 
8.083536 
8.093837 
8.. 103899 
8.113734 
8.123351 
8.132760 
8.141969 
8.150987 
8.159821 


8.074701 
8.085270 
8.095530 
8.105564 
8.115352 
8.124033 
8.134308 
8.143485 
8.152472 
8.161276 


19 
18 
17 
16 
15 
14 
IS 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 



1787 
1744 
1703 
1661 
1627 
1591 
1557 
1524 
1498 
1462 


50 
51 
52 
53 
54 
55 
56 
57 
58 
59 


8.162727 
8.171328 
8.179763 
8.188036 
8.196156 
8.204126 
8.211953 
8.219641 
8.227195 
8.234621 


8.164172 
8.172745 
8.181152 
8.189400 
8.197494 
8.205440 
8.213243 
8.220909 
8.228442 
8.235846 


8.165613 
8.174158 
8.182538 
8.190760 
8.198829 
8.206750 
8.214530 
8.222174 
8.229685 
8.237068 


8.167049 
8.176566 
8.183919 
8.192115 
8.200159 
8.208057 
8.215814 
8.223434 
8.230924 
8.238286 


8.168480 
8.176969 
8.185296 
8.193466 
8.201485 
8.209359 
8.217093 
8.224692 
8.232160 
8.230501 


8.169906 
8.178368 
8.186668 
8.194813 
8.202808 
8.210658 
8.218369 
8.225945 
8.233392 
8.240713 


1424 
1406 
1379 
1358 
1328 
1304 
1281 
1259 
1238 
1217 




60* 


50* . 


40* 


30* 


20V. 


IQf . 


•M- 


^ • ^1^1*^ ^* 


^P-tangent 89 Degrees^. 
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TABLE XIX 


,9 










. 


LOGARITHMIC SINES. 












Sine 1 Degree 


t 








M 




0' 


w 


20* 


30* 


4(f 


50^ 




Diff. 


8.241855 


8.243060 


8.244261 


8.245459 


8.246654 


8.247845 


59 


1196 


1 


8.240033 


8.260218 


8.251400 


8.252578 


8.253753 


8.254925 


58 


1177 


2 


8.256004 


8.257260 


8.258423 


8.259582 


8.260739 


8.261802 


57 


1168 


S 


8.263042 


8.204190 


8.205334 


8.266475 


8.267013 


8.268749 


56 


1140 


4 


8.2608S1 


8.271010 


8.272137 


8.273260 


8.274381 


8.275499 


55 


1122 


6 


8.276614 


8.277726 


8.278835 


8.270941 


8.281045 


8.282145 


54 


1105 


6 


8.283243 


8.284330 


8.285431 


8.286521 


8^287608 


8.288692 


53 


1088 


• 7 


8.280773 


8.290852 


8.291928 


8.293002 


8.294073 


8.295141 


52 


1072 


8 


8.296207 


8.297270 


8.298330 


8.290388 


8.300448 


8.301496 


51 


1057 


9 
10 


8.302546 


8.303504 


8.304639 


8.305681 


8 . 306721 


8.307759 


50 


1041 


8.308794 


8.309827 


8.310857 


8.811885 


8.312910 


8.313983 


40 


1026 


11 


8.314954 


8.315972 


8.316987 


8.318001 


8.319012 


8.320020 


48 


1012 


12 


8.821027 


8.322031 


8.323083 


8.824032 


8.325029 


8.326024 


47 


OOA 

WD 


It 


8.327016 


8.328007 


8.328995 


8.329980 


8.330064 


8.331945 


46 


964 


14 


8.332921 


8.333901 


8.334876 


8.835848 


8.386819 


8.387787 


45 


971 


15 


8.888753 


8.839717 


8.840678 


8.341688 


8.842596 


8.843551 


44 


958 


16 


8.844504 


8.845455 


8.346405 


8.847352 


8.848297 


8.849240 


43 


946 


17 


8.350180 


8.351119 


8.352056 


8.852991 


8.353924 


8.854855 


42 


988 


18 


8.355783 


8.356710 


8.357635 


8.358558 


8.859479 


8.860896 


41 


922 


10 
20 


8.361315 


8.362230 


8.363148 


8.364054 


8.304964 


8.865871 


40 


910 


8.366777 


8.367681 


8.. 368582 


8.369482 


8.370880 


8.371277 


39 


809 


21 


8.372171 


8.373063 


8.373954 


8.374843 


8.375730 


8.876615 


88 


888 


22 


8.377409 


8.378380 


8.370260 


8.380138 


8.381015 


8.881889 


87 


877 


2S 


8.382762 


8.383633 


8.384502 


8.385370 


8.886:^36 


8.887100 


86 


866 


24 


8.387962 


8.388823 


8.389682 


8.390539 


8.301395 


8.892249 


85 


856 


25 


8.393101 


8.393051 


8.394800 


8.395647 


8.396493 


8.897387 


84 


846 


26 


8.398179 


8.399020 


8.309859 


8.400606 


8.401532 


8.402366 


83 


886 


27 


8.403109 


8.404080 


8.404859 


8.405687 


8.406513 


8.407338 


32 


827 


28 


8.408161 


8.408083 


8.409803 


8.410621 


8.411438 


8.412254 


31 


817 


29 


8.413068 


8.413880 


8.414601 


8.415500 


8.416308 


8.417114 


30 
20 


808 


30 


8.417919 


8.418722 


8.419524 


8.420324 


8.421123 


8.421921 


799 


31 


8.422717 


8.423511 


8.424304 


8.425096 


8.425886 


8.426675 


28 


791 


32 


8.427462 


8.428248 


8.429032 


8.429815 


8.480597 


8.431377 


27 


782 


38 


8.432156 


8.432033 


8.433709 


8.434484 


8.485257 


8.486029 


26 


774 


34 


8.486800 


8.437569 


8.438337 


8.489103 


8.439868 


8.440682 


25 


766 


35 


8.441394 


8.442155 


8.442915 


8.443674 


8.444431 


8.445186 


24 


758 


86 


8.445941 


8.446604 


8.447446 


8.448196 


8.448946 


8.449694 


28 


750 


37 


8.450440 


8.451186 


8.451980 


8.452672 


8.453414 


8.454154 


22 


742 


88 


8.454893 


8.455631 


8.456368 


8.457108 


8.457837 


8.458570 


21 


785 


39 


8 450301 


8.460032 


8.460761 


8.461489 


8.462215 


8.462941 


20 


797 


40 


8.463665 


8.404388 


8.466110 


8.465830 


8.466550 


8.467268 


19 


720 


41 


8.467985 


8.468701 


8.460416 


8.470129 


8.470841 


8.471553 


18 


718 


42 


8.472263 


8.472971 


8.473670 


8.474386 


8.475091 


8.475795 


17 


700 


43 


8.476498 


8.477200 


8.477901 


8.478601 


8.479299 


8.479997 


16 


699 


44 


8.480693 


8.481388 


8.482082 


8.482775 


8.483467 


8.484158 


15 


692 


45 


8.484848 


8.485536 


8.486224 


8.486910 


8.487596 


8.488280 


14 


686 


46 


8.488963 


d. 480645 


8.490326 


8.491006 


8.491685 


8.492363 


18 


679 


47 


8.493040 


8.493715 


8.494300 


8.495004 


8.495736 


8.496408 


12 


678 


48 


8.497078 


8.497748 


8.498416 


8.499084 


8.499750 


8.500415 


11 


607 


40 


8.501080 


8.5U174S 


8.502405 


8.503067 


8.503727 


8.504386 


10 


661 


50 


8.505045 


8.505702 


8.506358 


8.507014 


8.507668 


8.508321 


9 


655 


51 


8.508974 


8.500625 


8.510275 


8.510925 


8.511573 


8.512221 


8 


649 


52 


8.512867 


8.513518 


8.514157 


8.514801 


8.515444 


8.516086 


7 


648 


53 


8.516726 


8-517366 


8.518005 


8.518643 


8.519280 


8.519916 


6 


687 


54 


8.520551 


8.521186 


8.521819 


8.522451 


8.523088 


8.523713 


5 


682 


55 


8.524343 


8.524072 


8.525599 


8.526226 


8.526852 


8.527477 


4 


620 


56 


8.528102 


8.528725 


8.529847 


8.529969 


8.530589 


8.531209 


8 


621 


57 


8.531828 


8.582446 


8.533063 


8.533679 


8.584295 


8.534909 


S 


616 


58 


8.585523 


8.586186 


8.586747 


8.517358 


8.537969 


8.538578 


1 


610 


59 


8.539186 


8.589794 


8.640401 


8.541007 


8.641612 


8.542216 





605 


eo" 


50^ 


4(r 


30* 


20* 


icr 


M 


- 






Co-siiu 


»88Degn 


W8. 






^^^m 



TABLE XIX. 

LOOAEITHMIC TANGENTS. 




93 1 


Tangent 1 Degree. 






M 


(f 


W 


20» 


30^^ 


4(r 


60* 


lo* 

58 
57 
56 
55 
54 
53 
52 
51 
50 


Diff. 




1 
9 
3 
4 
.5 
6 
7 
8 
9 

10 
11 
19 
13 
14 
15 
16 
17 
18 
10 

90 
91 
99 
93 
94 
96 
96 
97 
. 98 
90 

30 
31 
39 
33 
34 
35 
86 
37 
38 
80 


8.941091 
8.940101 
8.956165 
8.963115 
8.260056 
8.976601 
8.983323 
8.280866 
8.206202 
8.302633 


8.943126 
8.950987 
8.957331 
8.964963 
8.971086 
8.977804 
8.984419 
8.990035 
8.207355 
8.303082 


8.944SS8 
8.951469 
8.958494 
8^965408 
8.979913 
8.978913 
8.985512 
8.909019 
8.996410 
8.304727 


8.245526 

8.959648 

8.360654 

8.966540 

8.973387 

8.980090 

8.986609 

8.903086. 

8.200474 

8.305770 


8.946791 

8.»&3893 
8.260611 
8.267688 
8.274458 
8.281184 
8.287680 
8.294157 
8.300530 
8.306811 


8.947013 
8.954006 
8.961065 
8.968894 
8.975576 
8.989995 
8.288774 
8.205226 
8.301583 
8.307840 


1107 
1177 
1158 
1140 
1122 
1105 
1080 
1073 
1057 
1042 


8.308884 
8.315046 
8.321122 
8.397114 
8.333095 
8.338856 
8.344610 
8.350980 
8.355805 
8.361430 


8.300917 
8.316065 
8.392127 
8.328105 
8.334002 
8.330821 
8.345562 
8.351290 
8.356893 
8.362345 


8.310948 
8.317081 
8.323129 
8.329093 
8.334977 
8.340783 
8.346512 
8.352166 
8.357748 
8.363259 


8.311076 
8.318095 
8.324128 
8.330080 
8.335950 
8.341743 
8.347459 
8.353101 
8.358671 
8.364171 


8.313002 
8.310106 
8.325126 
8.331064 
8.336021 
8.342701 
8.348405 
8.354035 
8.350593 
8.365080 


8.314025 
8.320115 
8.326121 
8.332045 
8.337800 
8.343657 
8.340348 
8.354066 
8.360512 
8.365088 


40 
48 
47 
46 
45 
44 
43 
42 
41 
40 


1027 
1013 
000 
085 
079 
050 
946 
934 
999 
911 


8.366804 
8.379201 
8.377622 
8.382880 
8.388009 
8.393934 
8.396315 
8.403338 
8.406304 
8.413913 


8.367700 
8.373184 
8.378504 
8.3837C0 
8.388953 
8.304085 
8.390156 
8.404170 
8.400126 
8.414026 


8.368701 
8.374076 
8.379385 
8.384630 
8.389812 
8.394984 
8.399996 
8.405000 
8.409946 
8.414837 


8.369601 
8.374965 
8.380263 
8.385496 
8.390670 
8.395782 
8.400834 
8.405828 
8.410765 
8.415647 


8.870500 
8.375853 
8.381140 
8.386364 
8.391626 
8.396628 
8.401670 
8.406655 
8.411583 
8.416456 


8.371307 
8.376738 
8.382015 
8.387220 
8.302381 
8.307472 
8.402505 
8.407480 
8.412300 
8.417262 


30 
38 
37 
36 
35 
34 
33 
32 
31 
30 


899 
888 
878 
867 
857 
847 
837 
898 
818 
809 


8.418068 
8.422860 
8.427618 
8.482315 
8.436062 
8.441560 
8.446110 
8.450613 
8.455070 
8.450481 


8.418872 
8.423664 
8.428404 
8.433003 
8.437739 
8.449399 
8.446864 
8.451350 
8.455808 
8.460919 


8.419674 
8.494458 
8.499189 
8.433870 
8.438500 
8.443089 
8.447616 
8.459104 
8.456545 
8.460949 


8.420475 
8.425250 
8.429973 
8.434645 
8.439267 
8.443841 
8.448367 
8.452847 
8.457281 
8.461670 


8.421274 
8.426040 
8.430755 
8.435419 
8.440033 
8.444590 
8.449117 
8.453589 
8.458016 
8.462398 


8.422072 
8.426830 
8.431536 
8.436101 
8.440707 
8.445355 
8.440866 
8.454330 
8.458740 
8.463124 


20 
28 

27 

26^ 

95 

94 

98 

99 

91 

90 

10 
18 
17 
16 
15 
14 
13 
19 
11 
10 


800 
791 
788 
775 
766 
758 
750 
743 
735 
798 


40 
41 
49 
43 
44 
45 
46 
47 
48 
40 

50 
51 
59 

53 
64 
55 
56 
57 
58 
50 


8.463840 
8.468172 
8.472454 
8.476603 
8.480809 
8.485050 
8.480170 
8.403950 
8.407993 
8.501908 


8.464579 
8.468880 
8.473163 
8.477396 
8.481588 
8.485740 
8.489659 
8.493997 
8.497963 
8.501969 


8.465995 
8.469604 
8.473871 
8.478597 
' 8.489983 
8.486428 
8.490534 
8.494602 
8.498632 
8.502625 


8.466016 
8.470318 
8.474579 
8.478798 
8.482976 
8.487115 
8.491215 
8.495276 
8.499300 
8.503287 


8.466736 
8.471031 
8.475285 
8.470497 
8.488669 
8.487801 
8.491804 
8.405040 
8.400067 
8.503048 


8.467455 
8.471743 
8.475090 
8.480105 
8.484360 
8.488486 
8.402573 
8.406622 
8.500633 
8.504608 


791 
714 
707 
700 
60S 
687 
680 
674 
668 
661 


8.505967 
8.500900 
8.513008 
8.516061 
8.590700 
8.594586 
8.598349 
8.539080 
8.535n9 
8.539447 


8.505995 
8.509659 
8.513744 
8.517609 
8.591495 
8.595915 
8.598973 
8.539098 
8.636399 
8.540055 


8.506582 
8.510503 
8.514380 
8.518841 
8.522050 
8.525844 
8.520506 
8.533316 
8.537005 
8.540662 


8.507238 
8.511153 
8.515034 
8.518880 
8.522692 
8.526472 
8.530918 
8.533933 
8.537616 
8.541960 


8.507803 
8.511802 
8.515677 
8.510517 
8.523394 
8.597096 
8.580840 
8.534540 
8.538997 
8.541875 


8.508547 
8.512451 
8.516310 
8.520154 
8.523056 
8.527724 
8.531460 
8.535164 
8.538837 
8.542480 




8 
7 
6 
5 

4 
3 
9 

1 



656 
650 
644 
638 
633 
697 
629 
616 
611 
606 


60* 


6(f 


40* 


30* 


20* W 


M 




Co-tangent 88 Degrees. | 



TABLE XIX. 

I^CKIARITHMIC «INE8, TANQENT8, AND SECANTS. 



07 




1 



4 
6 



Sine. 



8.718800 
8.7Sia04 
2 8.739605 
8 18.796072 
8.728387 
8.7S0688I 

6 8.7SS027 

7 8.786S54 

8 8.787607 
6.710000 

10 8.742260 



Diff. 



Co-sihe. 



8.744686 
8.740802 
8.740066 
8.761207 
8.768628 
8.766747 
8.767066 
8.760161 
8.742887 
8.764611 



21 



24 
25 
26 

27 
28 
20 



8.766676 
8.768686 
8.770070 
8.778101 
8.776828 
8.777888 
8.770484 
8.781624 
8.788606 
8.786676 



84 

86 



87 
88 
80 

40 



41 
42 
48 

44 
46 

46 

47 
48 
40 
60 



61 
62 
68 
64 

66 
66 
67 
68 
60 



8.787786 
8.780787 
8.701828 
8.708860 
8.706681 
8.707804 
8.700807 
8.801802 
8.808876 
fr. 806862 



8.807810 
8.800777 
8.811726 
8.818667 
8.816600 
8.817622 
6.810486 
8.821348 
8.823240 
8.826130 



8.827011 
8.828884 
8.680740 
8.880607 
8.834466 
8.886807 
8.888130 
B.llOOVSO 
8.841774 
8.843685 






















9_ 

9 












Co-sine. 



40061 

3984 

3062 

3011 

3010 

3898 

3877 

3867 

3836 

3816 

3706 
8776 
3756 
3737 
3717 
3606 
3670 
3661 
3642 
3684 

3606 
3588 
3570 
3553 
3535 
3518 
3501 
8484 
3467 
3451 

3434|5 

3418 

3402 

3386 

3370 

3354 

3339 

3323 

3308 

3293 

3278 
3263 
3249 
3234 
3210 
3205 
3191 
3177 
3163 
3M9 

3135 
3122 
3108 
8095 
3082 
3069 
3066 
3043 
3030 
3017 







9 


9 















000404 

000888 

009391 

009384 

000378 

009871 

0003641 

909367 

999350 

000843 

009336 



999029 
999322 
999316 
999808 
000801 
000204 
000287 
000270 
000272 
000266 



000267 



009242 
000286 
000227 

000220 
000212 
000206 

000107 
00018<M 



000181 
000174 
000166 
000168 
000160 
009142 
.000184 
000126 
800118 
000110 



000108 
000004 
■UvllOov 
000077 
v9illlvv 
009061 
000063 
000044 
000036 
000027 



900010 
OOOOIO 
090P02 
006003 



0060761 
008067 

QOAOKA 

008860 
008041 



Sine. 



3 Degrees. 



Tang. 



Diff. I Co-tang. 



719396 
721806 
724204 
726588 
728050 
731317 
733663 
735006 
738317 
740626 
742022 



745207 
747470 
740740 
751080 
754227 
756453 
758668 
760872 
763065 
765246 



767417 

7605781 

771727 

773866 

775996 

778114 

780222 

782320 

784408 

786486 



788554 

700613 
702662 
704701 
706731 
708752 
800763 
802766 
804758 
806742 



808717 
810683 
812641 
814580 
8165^ 
818461 
820384 
622298 
824205 
826103 



827992 
820874 
83,1748 
83^13 
835471 
837321 
830163 
840008 
842826 
844644 



4017 
3995 
3974 
3952 
3931 
3909 
3889 
3868 
3848 
3827 

3807 
3787 
3768 
3749 
3729 
3710 
3692 
3673 
3655 
3636 

3618 
3600 
3583 
3565 
3548 
8531 
3514 
3497 
3480 
3464 

3447 
3431 
3415 
3399 
3383 
3368 
3352 
3337 
3322 
3306 

3202 
3277 
3262 
3248 
3233 
3219 
32(05 
3101 
8177 
8163 

3160 
3136 
3123 
3109 
3006 
3083 
3070 
3057 
3045 
3032 



11.280604 
11.278104 
11.275706 
11.273412 
11.271041 
11.268683 
11.266337 
11.264004 
11 .261683 
11.250374 
11.257078 



Secant. 



11.254703 
11.252521 
11.250260 
11 .248011 
11.245773 
11.243547 
11.241332 
11.230128 
11.230035 
11.234754 



11.232583 
11.2304^ 
11.228273 
11.226134 
11.224005 
11.221886 
11.219778 
11.217680 
11 .215502 
11.213614 



11.211446 
11.200387 
11.207338 
11.205209 
11.^3269 
11.201248 
11.190237 
11.197235 
ll.;i95242 
11.U93258 



11.191283 
11.1B9317 
11.187359 
11.185411 
11.183471 
11.181539 
11.179616 
11.177702 
11 .175705 
11.173807 



11.17200810 
11.17012610 
11.16825210 
11.16638710 
11.16452010 
11.16267910 
11.16083710 
11.15000210 
11.15717510 
11.16536610 



Co-tang. 

86 Degree*. 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



000596 
000602 
000600 
000616 
000622 
000629 
000636 
000613 
000650 
000657 
000664 



000671 
000678 
000685 
000692 
000600 
000706 
000713 
000721 
000728 
000735 



000743 
000750 
000758 
000766 
000773 
000780 
000788 
000796 
000803 
000811 



Co-aec. 



11.281200 
11.278706 
11.276405 
11.274028 
11.271663 
11.260312 
11.266073 
11.264646 
11.262333 
11.260031 
11.267741 



11.265464 
11.253108 
11.250045 
11.248703 
11.246472 
11.244253 
11.242046 
11.230840 
11.237663 
11.236480 



000810 
000826 
000834 
000842 
000850 
000858 
000866 
000874 
000882 
000890 



000808 
000006 
000014 
000923 
000081 
000030 
000947 
000056 
000964 
000073 



000081 
000990 
000098 
001007 
001016 
001024 
001033 
001042 
001050 
001050 



11.233326 
11.231172 
11.229030 
11.226899 
11.224777 
11.222667 
11.220566 
11.218476 
11 .216396 
11.214326 



11.212264 
11.210213 
11.208172 
11.200141 
11.204110 
11.202106 
11.200103 
11.198108 
11.196124 
11.194148 



11.192181 
11.190223 
11.188274 
11.186333 
11.184401 
11.182478 
11.180564 
11.178657 
11.176760 
11.174870 



11.172089 
11.171116 
11.169251 
11.167393 
11.165544 
11.163703 
11.161870 
11.160044 
11.158226 
11.156415 



60 
59 
58 
67 
66 
66 
64 
63 
62 
61 
60 



49 
48 
47 
46 
45 
44 
43 
42 
41 
_40 

30 
38 
87 
86 
85 
34 
33 



31 
30 



20 
28 
27 
26 



24 



22 
21 

20 



10 
?6 
17 
16 
16 
14 
18 
12 
U 
10 




8 
7 
6 
6 
4 
3 
2 
I 




Tang.^ Co-eeo. Secant, I m 

N 



98 TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 

4 Degr»6g. 




1 
2 
S 

4 
5 
6 
7 
8 

10 



II 
12 
13 
14 
15 
16 
17 
18 
19 
20 



Sine. Diff. Co-sine. 



8.84S585 
8.845387 
8.847183 
8.848071 
8.850751 
8.852525 
8.854291 
8.856040 
8.857801 
8.859546 
8.8G1283 



8.863014 
8.864738 
8.866455 
8.868165 
8.869868 
8.871565 
8.873255 
8.874938 
8.876615 
8.878285 



8.879949 
8.881607 
8.883258 
8.884903 
8.886542 
8.888174 
8.880801 
8.891421 
8.893035 
8.894643 



8.896246 
8.897842 
8.899432 
8.9010i7 
8.002596 
8.004169 
8.905736 
8.907297 
8.908853 
8.910404 



8.911949 
8.913488 
8.915022 
8.916550 
8.918073 
8.010591 
8.921103 
8.022610 
8.024112 
8.925609 



51 
52 
A3 
54 
55 
56 
67 
68 
69 
60 



8.927100 
8.028587 
8.930068 
8.931544 
8.933015 
8.934481 
8.935942 
8.937398 
8.038850 
8.040206 



Co-sine. 



3005 
2092 
2980 
2967 
2955 
2943 
2931 
2919 
2908 
2896 

2884 
2873 
2861 
2850 
2839 
2828 
2817 
2806 
2895 
2784 

2773 
2763 
2752 
2742 
2731 
2721 
2711 
2700 
2600 
2080 

2670 
2660 
2651 
2641 
2631 
2622 
2612 
2603 
2593 
2584 

2575 
2566 
2556 
2547 
2538 
2529 
2520 
2612 
2603 
2494 

2486 
2477 
2469 
2460 
2452 
2443 
2435 
2427 
2419 
2411 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 

9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



998941 
998932 
998923 
998914 
998906 
998896 
998887 
998878 
998869 
99886U 
998851 



998841 
998832 
998823 
998813 
998804 
998795 
998785 
998776 
998766 
998757 



998747 
998738 
998728 
998718 
998708 
098699 
998689 
998679 
998669 
998659 



998649 
998630 
998629 
998619 
998600 
098599 
998589 
998578 
998568 
998558 



998548 
998537 
998527 
998516 
998506 
098495 
998485 
998474 
998464 
998453 



998442 
998431 
998421 
998410 
998399 
998388 
998377 
998366 
998356 
908344 



Sine. 



D. 



16 
15 
16 
16 
16 
15 
15 
15 
16 
16 

17 
15 
15 
17 
15 
15 
17 
15 
17 
16 

17 
17 
15 
17 
17 
15 
17 
17 
17 
17 

17 
17 
17 
17 
17 
17 
17 
18 
17 
17 

17 
18 
17 

18 
17 
18 
17 
18 
17 
18 

18 
18 
17 
18 
18 
18 
18 
18 
18 
18 



Tang. 



8.844644 
8.846456 
8.848260 
8.850067 
8.851846 
8.853628 
8.855403 
8.857171 
8.858932 
8.860686 
8.862433 



8.861173 
8.866906 
8.867632 
8.860361 
8.871064 
8.872770 
8.874469 
8.876162 
8.877849 
8.879529 



8.881202 

8.882860 
8.884530 
8.886185 
8.887833 
8.889476 
8.891112 
8.892742 
8.894366 
8.895984 



8.897596 
8.899203 
8.900803 
8.902398 
8.903987 
8.905570 
8.907147 
8.908719 
8.910286 
8.911846 



8.913401 
8.914951 
8.916495 
8.918034 
8.019568 
8.921096 
8.922619 
8.924136 
8.925649 
8.927156 



8.928658 
8.930155 
8.031647 
8.033134 
8.934616 
8.936003 
8.937666 
8.939032 
8.940404 
8.941062 



Co- tang. 



Diff. 



3010 
3007 
2906 
2982 
2970 
2958 
2946 
2935 
2923 
2911 

2900 
2888 
2877 
2866 
2864 
2843 
2832 
2821 
2811 
2800 

2789 
2779 
2768 
2758 
2747 
2737 
2727 
2717 
2707 
2607 

2687 
2677 
2667 
2658 
2648 
2638 
2629 
2620 
2610 
2601 

2502 
2583 
2574 
2565 
2656 
^2547 
2538 
2530 
2621 
2512 

2503 
2495 
2486 
2478 
2470 
2461 
2463 
2445 
2437 
2429 



Co- tang. 



11.156356 
11.163546 
11.161740 
11.140943 
11.148164 
11.146372 
11.144697 
11.142829 
11.141068 
11.139314 
11.137667 



11.136827 
11.134U94 
11.132368 
11.130640 
11.128036 
11.127230 
11.126631 
11.123838 
11.122161 
11.120471 



11.118798 
11.117131 
11.115470 
11.113815 
11.112167 
11.110524 
11.108888 
11.107258 
11.105634 
11.104016 



11.102404 
11.100707 
11.099197 
11.007602 
11.006013 
11.094430 
11.092853 
11.001281 
11.089716 
11.088164 



11.086509 
11.085040 
11.083505 
11.081066 
11.080432 
11.078004 
11.077381 
11.075864 
11.074351 
11.072844 



11.071342 
11.069845 
11.068353 
11.066866 
11.066384 
11.063007 
11.062435 
11.060968 
11.050606 
11.058048 



Tang. 



Secant. 



10.001059 
10.001068 
10.001077 
10,001086 
10.001096 
10.001104 
10.001113 
10.001122 
10.001131 
10.001140 
10.001140 



10.001159 
10.001168 
10.001177 
10.001187 
10.001196 
10.001206 
10.001215 
10.001224 
10.001234 
10.001243 



10.001253 
10.001262 
10.001272 
10.001282 
10.001292 
10.001301 
10.001311 
10.001321 
10.001331 
10.001841 



10.001351 
10.001361 
10.001371 
10.001381 
10.001391 
10.001401 
10.001411 
10.001422 
10.001432 
10.001442 



10.001452 
10.001463 
10.001473 
10.001484 
10.001494 
10.001606 
10.001515 
10.001626 
10.001636 
10.001547 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



.001558 
.001669 
.001570 
.001600 
.001601 
.001612 
.001623 
.001634 
.001646 
.0016561 



Co-MO. 



1.166415 
1.164613 
1.162817 
1.151020 
1.149249 
1.147476 
1.146700 
1.143961 
1.142199 
1.140454 
1.138717 



1.136986 
1.135262 
1.133545 
1.131835 
1.130132 
1.128436 
1.126746 
1.126062 
1.123385 
1.121716 



1.120061 
1.118393 
1.116742 
1.115097 
1.113458 
1.111826 
1.110199 
1.108579 
1.106065 
1.105357 



1.103754 
1.102168 
1.100668 
1.098083 
1.097404 
1.096831 
1.094264 
1.092703 
1.001147 
1.080696 

1.068051 
1.086512 
1.084078 
1.083450 
1.081027 
1.080400 
1.078897 
1.077390 
1.075888 
1.074391 



1.072900 
1.071413 
1.060032 
1.068450 
1.066085 
1.066619 
1.064058 
1.062602 
1.061160 
1.060704 



Co-see. Secant. 



60 
69 
58 
57 
66 
65 
64 
63 
62 
61 
60 



49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

30 
38 
37 
36 
35 
34 



32 

31 
30 



20 
28 
27 
26 
25 
24 
23 
22 
21 
20 



19 
18 
17 
16 
16 
14 
13 
12 
11 
10 



8 
7 
6 
5 
4 
3 
9 
1 




86 Degrees. 



TABLE XIX. 

LOOARITHttIC SINES, TANGENtS, AND SECANTS.' 



99 



Sine. 




1 

s 
s 

4 
5 
6 
7 
8 
9 
10 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



11 
18 
IS 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
28 
27 
28 
29 
SO 

SI 
82 
3S 
34 

35 
36 
37 
38 
39 
40 

41 
42 
43 
44 

46 
46 
47 
48 
49 
50 

51 
52 
53 
54 

65 
56 
57 
58 
59 
60 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



8 
8 
8 
8 

9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



940296 
941738 
943174 
944606 
946034 
947456 
948874 
950287 
951696 
953100 
954499 



955894 
957284 
958670 
060052 
061429 
962801 
964170 
965534 
966893 
968249 



969600 
970947 
972289 
973628 
974962 
976293 
977619 
978941 
980259 
981573 



9S2883 
984189 
985491 
986789 
988083 
989374 
990660 
991943 
993222 
994497 



995768 
997036 
998299 
999560 
000816 
002069 
003318 
004563 
005805 
007044 



008278 
009510 
010737 
011962 
013182 
014400 
015613 
016824 
018031 
019235 



Co-eme. 



Diff. 



2403 
2394 
2387 
2379 
2371 
2363 
2356 
2348 
2340 
2332 

2325 
2317 
2310 
2302 
2295 
2288 
2280 
2273 
2266 
2259 

2252 
2245 
2238 
2231 
2224 
2217 
2210 
2203 
2197 
2190 

2183 
2177 
2170 
2163 
2167 
2160 
2144 
2138 
2131 
2125 

2119 
2112 
2106 
2100 
2094 
2088 
2082 
2076 
2070 
2064 

2058 
2052 
2046 
2046 
2034 
2029 
2023 
2017 
2012 
2006 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 

9 
9 

9 
9 
9 
9 



o-8ine« 



998344 
998333 
998322 
998311 
998300 
998289 
998277 
9982G6 
998255 
998243 
998232 



998220 
998209 
998197 
998186 
998174 
998163 
998151 
998139 
998128 
998116 



998104 
998092 
9980B0 
998066 
998056 
998044 
998032 
998020 
998008 
997996 



997984 
997972 
997959 
997947 
997935 
997922 
997910 
997897 
997885 
997872 



997860 
997847 
997835 
997822 
997809 
997797 
997784 
997771 
997758 
997745 



997732 
99ni9 
997706 
997693 
997680 
997667 
997654 
997641 
997628 
997614 



Sine. 



D. 



18 
18 
18 
18 
18 
20 
18 
18 
20 
18 

20 
18 
20 
18 
20 
18 
20 
20 
18 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
22 
20 
20 
22 
20 
22 
20 
22 

20 
22 
20 
22 
22 
20 



22 
22 
22 

22 
22 
22 
22 
22 



22 
22 

22 
23 



8.941952 
8.943404 
8.944852 
8.946295 
8.947734 
8 .949168 
8.950597 
8.962021 
8.953441 
8.954866 
8.966267 



5 Degrees. 



Tang. 



8.957674 
8.959076 
8.960473 
8.961866 
9.963265 
8.964639 
8.966019 
8.967894 
8.968766 
8.970133 



8.971496 
8.972866 
8.974200 
8.975560 
8.976006 
8.978248 
8.979686 
8.960921 
8.982261 
8.983577 



8.984899 
8.986217 
8.987632 
8.988842 
8.990149 
8.991451 
8.992750 
8.994045 
8.996337 
8.996624 



8.997908 
8.999188 
8.000465 
9.001738 
9.003007 
9.004272 
9.005534 
9.006792 
9.008047 
9.009298 



9.010546 
9.011790 
9.018031 
9.014268 
9.015502 
9.016732 
9.017969 
9.019183 
9.020403 
9.021620 



Co* tang. 
84 Dei 



Diff. 



2421 
2413 
2405 
2397 
2390 
2382 
2374 
2366 
2359 
2361 

2344 
2336 
2329 
2322 
2314 
2307 
2300 
2293 
2286 
2279 



2271 
1.2266 
2257 
2261 
2244 
2237 
2230 
2223 
2217 
2210 



2204 
2197 
2191 
2184 
2178 
2171 
2165 
2158 
2152 
2146 

2140 
2134 
2127 
2121 
2115 
2109 
2108 
2097 
2091 
2086 

2079 
2074 
2068 
2062 
2056 
2051 
2045 
2039 
2034 
2028 



Co-tang. 



1.058048 
1.056696 
1.055148 
1.053706 
1 .052266 
1.050832 
1.049403 
1.047979 
1.046659 
1.046144 
1.043733 



1.042326 
1.040925 
1.039527 
1.038134 
1.086746 
1.086361 
1.033981 
1.032606 
1.031231 
1.029867 



1.028504 
1.027145 
1.026791 
1.024440 
1.023094 
1.021752 
1.020414 
1.019079 
1.017749 
1.016423 



1.016101 
1.013783 
1.012468 
1.011158 
1.009851 
1.008649 
1.007250 
1.005965 
1.004663 
1.003376 



1.002092 
1.0008J2 
0.999535 
0.998262 
0.996993 
0.995728 
0.994466 
0.993208 
0.991953 
0.990702 



0.989454 
0.988210 
0.986969 
0.985732 
0.984498 
0.983268 
0.982041 
0.980817 
0.979597 
0.978380 



Tang. 



Secant. 



0.001656 
0.001667 
0.001678 
0.001689 
0.001700 
0.001711 
0.001723 
0.001734 
0.001746 
0.001757 
0.001768 



0.001780 
0.001791 
0.001803 
0.001814 
0.001826 
0.001837 
0.001849 
0.001861 
0.001872 
0.001884 



0.001896 
0.001908 
0.001920 
0.001932 
0.001944 
0.001956 
0.001968 
0.001980 
0.001992 
0.002004 



0.002016 
0.002028 
0.002041 
0.002053 
0.002065 
0.002078 
0.002090 
0.002103 
0.002115 
0.002128 



0.002140 
0.002163 
0.002165 
0.002178 
0.002191 
0.002203 
0.002216 
0.002229 
0.002242 
0.002255 



0.002268 
0.002281 
0.002294 
0.002307 
0.002320 
0.002333 
0.002346 
0.002359 
0.002378 
0.002386 



Co-pec. 



Co-sec. 



059704 
068262 
056826 
065394 
053966 
062644 
051126 
049713 
048304 
046900 
045501 



044106 
042716 
041330 
039948 
038571 
037199 
035830 
034466 
033107 
031751 



030400 
029053 
027711 
026372 
025038 
023707 
022381 
021059 
019741 
018427 



017117 
015811 
014509 
013211 
011917 
010626 
009340 
008057 
006778 
006503 



004232 
002964 
001701 
000440 
999164 
997931 
996682 
995437 
994195 
992956 



991728 
990490 
989263 
988038 
986818 
986600 
984387 
983176 
981969 
980765 

Secant. • 



49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



39 
38 

87 
86 
35 
34 
33 
32 
31 
30 



29 
28 
27 
26 
26 
24 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
13 
12 
11 
10^ 

"9 
8 
7 
6 
5 
4 
3 
2 
1 






1 

s 
• 

4 
6 
6 
7 
8 

10 

IT 



21 



SI 

ss 

8S 

M 

a« 

S7 
9B 
39 
40 



TABLE X(X. 



101 



IS 
14 
16 
16 
IT 

18 p 

19 |9 



Sine. 




9 
9 
9 
^ 
9 
9 

9 
9 





9 



9 
9 
9 



9 
9 
9 

94 9 
S5 9 

96 9 

97 9 

98 19 
99 
SO 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



(M^804 
086092 
087047 
068070 
089990 
091008 
0990S^ 
09S037 
094047 
095056 
096062 



007065 

0980661 

099065 

100062 

101056 

109048 

103087 

104025 

105010 

105992 



106973 
107951 
108927 
100901 
110873 
111842 
112809 
113774 
114737 
115698 



116656 
117613 
118567 
119519 
180469 
121417 
122862 
128806 
184248 
125187 



126125 
127060 
127998 
128925 
129854 
180781 
181706 
182680 
188551 
184470 



Diff. Co-flitae> 



185887 

186808 

18721 

1881 

1890871 

18994 

14085 

1417541 

142655^ 

148555 



Co-tiiw. * 



718 
700 
704 
700 
696 
692 
688 
684 
680 
676 

6t8 
668 
665 
661 
657 
653 
649 
645 
642 
638 

634 
6SH 
627 
028 
619 
616 
612 
608 
605 
801 

59t 
594 
590 
587 
583 
580 
576 
573 
569 
566 

568 
)S59 
556 
552 
549 
545 
U2 
539 
^35 
533 

529 
525 
522 
519{ 
5161 
512 
509 
506 
503 
500 




9 



9 
9 
9 
9 
9 
9 
9 
9 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 

9 
9 
9 
9 
9 



996751 

996785 

9967201 

996704 

996688 

996678 

996657 

996641 

996625 

996610 

996504 




996578 
996562 
996546 
996580 
996614 
996498 
996482 
996465 
996449 
996438 



996417 
996400 
996384 
996368 
996351 
996335 
996318 
996302 
996285 
996869 



996252 
996285 
996219 
996202 
996185 
996168 
996151 
996184 
996117 
9961004 



996088 
996066 
996049 
996082 
996015 
995998 
906980 
995968 
995940 



995911 
995894 
995876 
995859 
995841 
995828 
995806 
995788 
995771 
995758 



t Sine. 



Degw^g. 



2t 
25 

it 

2t 
25 
*t 
2t 
27 
25 



27 
2t 



9,100487 
9.10U04 
0.102^19 
^ 9*108^82 
S 9;104ii;42 
Oi 101(550 
9a06lS56 
9.i07lS59 
9.1081(60 



&8 



27 
28 
27 
27 
28 
27 
28 
27 
28 
27 

28 
38 
37 

28 
38 
28 

38 
38 
38 
38 

28 
38 
38 
38 
28 
38 
80 
38 
28 

so'^ 



38 

30 
38 
80 

so 

28 

30 
28 
30 



Diff. 



089144 
9.090187 
9.091328 
9.002266 
9.093302 
9.094)36 
9.005367 
94 090395 
9.097422 
9.098446 
9.099468 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



109559 



110556 
nii(51 
11 3^43 
113588 
114)(2L 
115507 
116491 
117472 
118458 
119429 



129404 
121377 
122348 
123317 
124384 
125349 
126311 
127172 
128180 
1290^ 



130041 
1309^ 
1319U 
1328^ 
133839 
134784 
135736 
136667 
137^ 
1385^ 



1394T6 
140409 
141340 
142200 
143196 
144121 
145044 
14^966 
146885 
14t808 



' Co-tan^y. 



738 
7th 
731 
73t 
t22 

no 
7ii 

711 

Tot 
703 

69& 
695 
69l 
687 
684 
680 
OtO 
673 
66^ 
685 

661 
658 
6S4 
630 
647 
643 
63^ 
638 
633 
629 

625 



10.899513 
10.898496 
10.897481 
10.896468 
10.895458 
10.894450 
10.893444 
10.892441 
10.891440 
10.890441 



10.889444 
10.888449 
10.887457 
10.886467 
10.885479 
10.884493 
10.88350910.003682 



618 
615 
611 
608 
604 
601 
5i97 
594 

591 
587 
584 
581 
577 
574 
571 
667 
564 
561 

568 
555 
551 
548 
645 
i^42 
539 
535 
532 



Go 



'•taAg. I 



StfCftikt. 



10.910856 
1^.909813 
10.908772 
U. 907734 
10.906698 
10.^5664 
10.904633 
10.903605 
10.902578 
10.901554 
10.900532 



10.882528 
10.881648 
10.880571 



10.87(1688 
10.875716 
10.874751 
10.873787 
10.872898 



10 » 003249 
10.003263 
10.00328d 
10.003296 
10i0033l3 
10.00332f 
10.003343 
10.003359 
10.003373 
10.003306 
10^003406 



10.003123 
10iD03438 
10^003454 
104 003474 
104 003486 
1O4OO3503 
10i0035l3 
10.0035^5 
10.003551 
10;00356t 

10.003583 
10.003600 
10.003616 
10.003632 
101.003649 
10.003665 



10.003698 
10.003713 
10.003731 



10.870696 10.003748 
10.878623 10.003765 
10.87765210.008781 



10.003798 
10.003813 
19.008883 
10.00384^ 
19.0d3866 



10.87167019.003883 
10.870018 19.003900 



10.889«^ 10.003017 
10.d6900dl0.003934 
10.86806610.003951 
10.86719710.003968 
10.866161 19.003983 
10.86581610.004003 
10.86487410.004020 
10.86888810.004037 
10.868896 10.004054 
10.86146810.004073 



Tang. 



10.860624 10.004089 10.894613 
10.869691 10.004106 10.86869t 
10.858600 10.004124 10.862784 
10.857781 10.004141 10.861872 

10.85680410.00415910.800963 

10.863879 10.004177 10.860066 

10.864966 10.004194 10.859160 

.-„ 10.864084 10.004212 10.868246 

^r' 10.853116 10.9042^ !l0.8S7843 

^^ 10.868197 10.004347 10.866445 



Co'-Mo. fieeaat. 



Co- 



0.914100 
0.918078 
0.912058 
0.911030 
0.910010 
0.908992 
04907970 
0.006968 
04905958 
0.004944 
0.908938 



4 902938 

0.9019841 

0. 000983 

0.809938 

0.898944 

0.897958 

0.896968 

0*896970 

O.894990 

0.894006 



O. 898027 

0.892040 

0.891078 

0.890099 

0.889127 

0.888156 

0.88719l| 

0.88622fl| 

0.885268 

0. 884802 



60 
39 
08 
87 
66 
36 
84 
93 
82 
61 
60 



if 
48 

47 
40 
41 
44 
48 
43 
41 
40 

IS" 



8f 



0.888844 
0.882887 
0.881483 
0.660481 
0.879681 
0.878688 
0.877086 
0.876694 
19.876752 
to. 874618 

lOi 878676 
10.878040 
10.872007 
10.871075 
10.870146 
10.809210 
10.868294 
19.867870 
l0.86644i> 
10.866680 



81 



19 
17 



14 
18 



11 

10 



9 
8 
7 
6 
6 
4 
8 
8 
1 




82 



Ss& 



wa. 
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I04k TABLE XIX. 

tOeARITHMIC 8INB8, TANOENT8, AND SECANTS. 




1 

9 
S 
4 
6 
6 
7 
8 
9 
10 



11 

la 

IS 
14 



fiuT 



9.SS9670 
0.240S8t 
0.t41101 
0.841814 
9.S4S596 
P.t43aS7 
9.S4S947 
9.94466e 
9.945301 
9.840009 
9.940776 



9.9474781 

9.940181 

9.948880 

9.949680 

9.900989 



10 9.950980 



17 

18 
19 
90 



91 
99 
93 
S4 
95 



97 
98 
99 
«0 



81 
•2 
t3 
84 
05 
88 
«7 



89 
40 



49 

48 
44 
45 
40 

48 
49 
50 



51 
59 
58 
04 

05 
50 
57 
58 
59 
00 



9.951077 
9.909S78 
9.953007 
9.958701 



9.954453 
9.955144 
9.955884 
9.950598 
9.957911 
9.957898 
9.968588 
9.959208 
9.959951 
9.900088 



9.901314 
9.901994 
9.909078 
9.988351 
9.904097 
9.964708 
9.905377 
9.906051 
9.900798 
9 967896 



9.968006 
9.968784 
9JW0409 
9.970069 
9.970786 
9.971400 
9.978064 
9.979796 
9.978888 
9.974040 



9.974708} 

9.975367 

9.970095 

9.970681 

9.977887 

9.977991 

9.978645 

9.979997 

9.979948 

9.980599 



M Co-sine. 



IRT 



1198 
1191 
1189 
1187 
1185 
1183 
1181 
1179 
1177 
1175 

1178 
1171 
1109 
1107 
1106 
1108 
1101 
1159 
1168 
1150 

1154 
1162 
1160 
1148 
1140 
1144 
1142 
1141 
1139 
1137 

1186 
1133 
1131 
1130 
1128 
1196 
1194 
1192 
11^20 
1119 

1117 
1116 
Ills 
1111 

mo 

1108 
1106 
1105 
1103 
1101 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 



9,998080 



9 
9 

9 
9 
9 
9 



1099 
1098 
1090 
1094 
1099 
1091 
1089 
1087 
1080 
1084 



Co-une. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 

9 



903851 
9038991 
903807 
903985 
998909 
993940 
903917 
908105 
908179 
908140 
903197 



993104 
998081 
9030501 



008018 



009907 
909044 
909991 

9098081 



D. , TiBg 



10 Degrees. 
BIT 



87 
87 

88 
87 
87 
88 
87 
88 
88 
87 

88 
88 
87 
88 
88 
88 
88 
88 



009875 
999859 
999899 
999800 
999788 
9^9759 
999786 
999713 
999690 
999666 



9996U 

999619 
999596 
999579 
999549 
999595 
999501 
999478 
999454 
999480 



999406 
999889 

999168 
999835 
999311 
999987 
999968 
999939 
999914 
999190 

999166 
999149 
999118 
999088 

999060 
999044 
999090 
091990 
991971 
991947 



Sine. 



88 

88 
88 
88 
88 
88 
40 
38 
88 
88 
40 

88 
40 
88 
40 
88 
40 
40 
38 
40 
40 

40 
40 
38 
40 
40 
40 
40 
40 
49 
40 

40 
.40 
40 
49 
40 
49 
40 
40 
49 
40 



.9 
9 

9 

9 

9 

9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



94^19 
947057 
947794 
948580 
249904 
949998 
950780 
961461 
952191 
269990 
963048 



954374 
255100 
966894 
966647 
957969 
957990 
968710 
969499 
960146 
900868 



901578 
909999 
263006 
963717 
964498 
2691881 
206847 
908666 
207901 
267967 



268671 
269375 
970077 
970779 
971479 
979178 
279876 
973578 
274200 
274901 



276068 
270361 
277043 
277784 
278494 
279118 
979801 
980488 
981174 
981868 



989649 
988296 
988907 
984688 



986947 
986694 
987301 
987977 
988659 



1930 
1998 
1920 
1294 
1929 
1990 
1918 
1917 
1916 
1213 



1911 
19091 
1907 
1906 
1903 
1901 
1900 
1198 
1196 
1194 

1198 

1190 
1189 
1187 
1186 
1183 
1181 
1179 
1178 
1170 

1174 
1172 
1170 
1109 
1107 
1106 
1104 
1109 
1100 
1158 



U67 
1165 
1153 
1161 
1160 
1148 
1140 
1146 
1143 
1141 



1140 
1188 
1136 
1135 
1133 
1131 
1180 
1198 
1190 
1195 



Co-tang . 

79 Degrees. 



Co- tang. 



10.758081 

10.768943 

10.759906 

10.75147010 

10.760780 

10.750009 

10.749970 

10.74853910 

10.747809 

10.747080 

10.740859 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



.745020 
.744900 
.744170 
.748463 
.749781 
.749010 
.741990 
.740671 
.789854 
.789137 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



.738499 10 
.787708 10 
.736006 10 
.780883 10 



78667910 



.734809 
.784103 
.7U445 
.739780 



739OUIO 



10.73189010 
10.730095 10 
10.79099310 
10.799991 10 
10.798581 10 
10.79789910 
10.797194 10 
10.726497 10 
10.795781 10 
10.79508610 



110 
10 
10 
10 
10 
10 
10 
10 
10 
10 



.724349 
.789640 
.799967 
.799966 
.791576 
.790887 
.790199 
.719619 
.718890 
.718142 



10.717458 

10.710775 

10.710098 

10.716419 

10.714739 

10.714008 

10.713876 

10.71909910 

10.71909810 

10.71184810 



Tang. 



Secant. 



10.000649110 

10.000071 

10.000693 

.000716 
10.000738 
10.006700 
10.000783 

.000806 
10.000888 
10.000861 
10 006873 



10.00089610 
10.00691910 
10.000941 10 
la. 006904 10 
10.006987 10 
10.00701010 
16^007083 10 
14.007050 10 
10.00707910 
10.00710910 



10 
10 
10 
10 



.007196 
.007148 
.007171 
.007194 
.007917 
.007241 
.007904 
.007987 
.007311 
.007334 



.007357 
.007381 
.007404 
.007498 
.007461 
.007476 



.00749910 



.007699 



.00764610 



.007570 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



.007694 
.007618 
.007642 
.007006 



.007089 10 



.007713 
.007737 
.007761 
.007786 
.007810 



10.007834 10 
10.00786810 
10.00788910 
10.007907 10 
10.007081 10 
10.00795010 
10.00798010 



.008004 



.00809910 



.008063 



Co-sec. 



.700880 
10.759614 
10.758809 
10.768180 
10.767474 
10.760703 
10.750053 
10.756344 
10.754637 
10.753931 
10.758996 



.759592 
.761819 
.751117 
.760417 
.749718 
.749090 
.748393 
.747697 
.746933 
.746839 



10.746547 
10.744866 
10.744100 
10.748477 
10.749789 
10.749102 
10.741417 
10.740789 
10.740049 
10.739907 



10 
10 
10 
10 
10 
10 



10 



10 



.738680 
.788000 
.787897 
.736649 
.736973 
.785997 
.784928 
.788949 
.783977 
.739606 



10 
10 
10 
10 



10 
10 
10 
10 
10 



.781936 
.731266 
.730698 
;790091 
.799966 
.T98000 
.797980 
.797974 
.796612 
.796961 



10 



10 



.796999 
.794698 
.793976 
.793319 
.799668 
.799000 
.791856 
.790708 
.790069 
.719401 



60 
50 
58 
57 
50 
55 
54 
53 
62 
61 
60 



49 
48 
47 
46 
45 
44 
43 
49 
41 
40 



89 
86 
87 



96 
84 
83 
88 
81 



99 



97 
96 
96 
94 
93 
99 
91 
90 



19 
18 
17 
16 
15 
14 

19 
11 
10 



Co-seo. ' Secant. 



9 

8 

7 
6 
5 

4 
9 
9 
1 





f 





1 

2 
8 
4 

6 
6 
7 
8 
9 
10 



11 
12 
13 
14 
16 
16 
17 
18 
10 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



31 
32 
33 
34 
35 
36 
87 
38 
39 
40 



41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



51 
52 
63 

54 

55 
56 
57 

58 
59 
60 



TABLE XIX. 

LOGARITHMIC SINES, TANGENTS^ AND SECANTS. 



105 



II Degrees. 



Siud. I Biff. I Co-8ine. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



280599 
281248 
281897 
282544 
283190 
283836 
284480 
285124 
285766 
286408 
287048 



287688 
288326 
288964 
289600 
290236 
290870 
291504 
292137 
292768 
293399 



294029 
294658 
295286 
295913 
296539 
297164 
297788 
298412 
299034 
299655 



300276 
300895 
301514 
302132 
302748 
303364 
303979 
804593 
305207 
3058191 



306430 
307041 
307650 
308259 
308867 
309474 
310080 
310685 
311289 
311893 



312495 
313097 
313698 
314297 
314897 
315495 
316002 
316689 
317284 
317879 



Co-line. 



1082 

10811 

1079 

1077 

1076 

1074^ 

1072 

1071 

1069 

1067 

1066 
1061 
1063 
1061 
1059 
1058 
1056 
1054 
1053 
1051 

1050 
1048 
1046 
1045 
1048 
1042 
1040 
1039 
1037 
1036 

1034 
1032 
1031 
1029 
1028 
1027 
1025 
1023 
1022 
1020 

1019 
1017 
1016 
1014 
1013 
1011 
1010 
1008 
1007 
1006 

1004 

1003 

1001 

1000 

998 

997 

996 

094 

993 

091 



991947 
991922 
991897 
991873 
991848 
991823 
991799 
991774 
991749 
991724 
991699 



991674 
991649 
991624 
991599 
991574 
991549 
991524 
991498 
991473 
991448 



991422 
991397 
991372 
991346 
991321 
991295 
991270 
991244 
991218 
991193 



991167 
991141 
991115 
991090 
991064 
991038 
991012 
990986 
990960 
990934 



990908 
990882 
990855 
990829 
990803 
990777 
990750 
990724 
990697 
990671 

990645 
990618 
990591 
990565 
990538 
990511 
990485 
990458 
990431 
990404 



Sine. 



D. I Tang. 



42 
42 
40 
42 
42 
40 
42 
42 
42 
42 

42 
42 
42 
42 
42 
42 
42 
43 
42 
42 

43 
42 
42 
43 
42 
43 
42 
43 
43 
42 

43 
43 
43 
42 
43 
43 
43 
43 
43 
43 

43 
43 
45 
43 
43 
43 
45 
43 
45 
48 

43 
45 
45 
43 
45 
45 
43 
45 
45 
45 



288652 
280326 
289999 
290671 
291342 
292013 
292682 
293350 
294017 
294684 
295349 



296013 
296677 
297339 
298001 
298662 
299322 
29080 
3tr0638 
301295 
801951 



302607 
803261 
303914 
304567 
305218 
305869 
306519 
307168 
307815 
308463 



309109 
309754 
310398 
311042 
311685 
312327 
312967 
313608 
314247 
314885 



815523 
816159 
816795 
317480 
318064 
318697 
319329 
319961 
820592 
821222 



321»51 
322479 
323106 
328733 
324358 
324983 
325607 
396231 
826853 
827475 



Co-tang. 



Diff. Co-tang. 



1123 
1122 
1120 
1118 
1117 
1116 
1114 
lll2 
1111 
1109 

1107 

1106 

1104 

11031 

1101 

1100 

1098 

1096 

10951 

1003 

1092 

1090 

10891 

1087 

1086 

1084 

10831 

1081 

1080 

1078 

1077 
1075 
1074 
1073 
1071 
1070 
1068 
1067 
1065 
1064 

1062 
1061 
1060 
1058 
1057 
1055 
1054 
1058 
1051 
1050 

1048 
1047 
1045 
1044 
1043 
1041 
1040 
1039 
1087 
1080 



78 De 



0.711348 
0.710674 
0.710001 
0.709329 
0.708658 
0.707987 
0.707318 
0.706650 
0.706983 
9.705316 
0.704651 



0.703987 
0.703323 
0.702661 
0.701999 
0.701338 
0.700678 
0.700020 
0.699862 
0.698705 
0.698040 



0.697393 
0.696739 
0.696086 
0.695433 
0.694782 
0.694131 
0.693481 
0.692832 
0.692185 
0.691537 



0.690891 
0.690246 
0.689602 
0.688958 
0.688315 
0.687673 
0.687033 
0.686392 
0.085753 
0.685115 



0.684477 
0.683841 
0.683205 
0.682570 
0.681936 
0.681303 
0.680671 
0.680039 
0.679408 
0.678778 



0.678149 
0.677521 
0.676894 
0.676267 
0.675642 
0.675017 
0.674393 
0.678769 
0.678147 
0.672525 



Tang. 



Secant. 



008053 
008078 
008103 
008127 
008162 
008177 
008201 
008226 
008251 
008276 
008301 



Co-sec. , M 



008326 
008351 
008376 
008401 
008426 
008451 
008476 
008502 
008527 
008562 



008578 
008603 
008628 
008654 
008679 
008705 
008730 
008756 
008782 
008807 



008833 
008859 
008885 
008910 
008936 
008962 
008988 
009014 
009040 
009066 



009092 
009118 
009145 
009171 
009197 
009223 
009250 
009276 
009303 
009829 



009355 
009882 
009409 
009435 
009462 
009489 
000515 
000542 
009569 
000506 



0.719401 
0.718762 
0.718103 
0.717456 
0.716810 
0.716164 
0.715520 
0.714876 
0.714234 
0.713592 
0.712952 



0.712312 
0.711674 
0.711036 
0.710400 
0.709764 
0.709130 
0.708496 
0.707863 
0.707232 
0.706601 



0.705971 
0.705342 
0.704714 
0.704087 
0.703461 
0.702636 
0.702212 
0.701588 
0.700966 
0.700345 



0.699724 
0.699105 
0.698486 
0.697868 
0.697252 
0.696636 
0.696021 
0.695407 
0.694793 
0.694181 



0.693570 
0.692959 
0.692350 
0.691741 
0.691133 
0.690526 
0.689920 
0.689315 
0.688711 
0.688107 



0.687505 
0.686903 
0.686302 
0.685703 
0.685103 
0.684505 
0.688908 
0.683311 
0.682716 
0.682121 



Co-sac Secant. 



grees. 




8I1(S8» TANQBNT8» AKD ft90i^)IT& 



Dig. I Co-iine. I P. F Ting. 



IS Degrees. 



Co-Mc. 




1 

t 
4 

fi 
6 
T 
8 
9 
10 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



11 
18 
II 

14 

Itf 

16 

17. 

18 

10 



81 



8S 

84 
8S 



Sine. 



9 
9 
9 

9 
9 
9 
9 
9 
9 



8r 



to 



9 
9 
9 
9 

9 
9 
9 
9 
9 
9 



81 



84 
84 

86 

ir 



40 



41 
42 
43 

«S 
40 

47 
46 
40 
50 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 

9 
9 
9 
9 
9 
9 
9 



51 
88 
58 
54 
65 
56 

57 

58 

.^9 

00 



9 
9 
9 
9 
9 
9 
9 
9 



Sd8088 
S58655 
555181 
355786 
554871 
551815 
5555|»8 
555901 
556445 
556984 
557584 



558064 
558605 
559141 
559678 
860915 
560758 
561887 
861898 
868556 
862889 



368482 

868954 

864485 

566016 

865546 

566075 

566604 

867181 

8676591 

568185 



868711 
869286 
869761 
870885 
570806 
871830 
871852 
872878 
872894 
8784 U 



378938 
374452 
874970 
375487 
876008 
876519 
977085 
377540 
878068 
878577 



879089 

379601 

880118 

880624 

881184 

8816411 

88815d 

888661 

888168 

898676 



M * Co-tins. 



911 
910 
909 
008 
907 
905 
904 
90S 
902 
901 

899 
898 
897 
896 
895 
898 
898 
891 
890 
889 

SAft 

IfVV 

887 
885 
884 
865 
882 
881 
880 
879 
878 

876 
875 
874 
878 
872 
871 
870 
860 
867 
866 

865 
864 
863 
862 
861 
860 
859 
858 
857 
856 

854 
855 
852 
851 
850 
840 
848 
847 
846 
845 



9 

9 

9 


9 

9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



0^6724 
968605 
988666 
98865(i 
968607 
968578 
968548 
068519 
988489 
968160 
966450 



988401 

968571 

968542 

968312 

9682821 

968252 

968823 

988198 

968168 

9881S8 



968108 
988078 
9880a 
988018 
987968 
987958 
987928 
967892 
967862 
987832 



987801 
967771 
987749 
987710 
987679 
987649 
987618 
987586 
987557 
987526 



9874061 

987465 

987484 

967408 

067872 

087841 

987810 

987279 

987248 

987217 



987186 
987155 
987124 
987002 
087061 
087080 
086008 
086967 



48 
48 
50 
48 
48 
50 
48 
50 
48 
50 

48 
50 
48 
50 
50 
50 
48 
50 
50 
50 

50 
50 
50 
50 
50 
50 
52 
50 
50 
50 

52 
50 
52 
50 
52 
50 
52 
50 
52 
52 

60 
52 
52 
52 
62 
52 
52 
52 
62 
52 

52 
52 
52 
58 
52 
52 
58 
52 



•0 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 

9 



980986 H; 9.896238 
,9869941 ^^ p. 896771 

Sine. > ' Co-Ung. 



S63364 
363940 
364515 
365090 
865664 
866287 
866810 
367382 
867958 
808524 
869004 



869663 
870232 
870799 
371367 
371988 
872499 
373064 
373629 
874198 
874756 



8753191 

275881 

376442 

377008 

877568 

378192 

878681 

8792891 

879797 

380354 



880010 
381466 
382020 
382575 
883129 
883688 
384284 
884786 
885887 
885888 



386488! 

886987 

387536 

888084 

888681 

889178 

889724 

390274 

890815 

801360 



Diff, 



891908 
802447 
892989 
898581 
894078 
894614 
895154 
895694 
8962U 
896771 



960 
059 
958 
957 
055 
954 
958 
952 
951 
950 

949 
948 
940 
945 
944 
943 
942 
941 
940 
090 

088 
937 
935 
984 
988 
988 
931 
980 
929 
928 

987 
926 
925 
924 
928 
922 
921 
920 
010 
918 

017 
916 
914 
918 
912 
911 
910 
900 
908 
907 

006 
005 
904 
908 
902 
901 
000 
899 
898 
897 



Co-tang. I iiecant. 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



.6366861 

.686060 

.635485 

.634010 

.634886 

.633768 

.633190 

.632618 

.632047 

.6314761 

.630006 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



.030387 

.0207681 

.629201 

.6286881 

.628067 

.627501 

.626986 

.626371 

.625807 

.025244 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



,624681 
.624110 
.628558 
.622907 
.622487 
.621878 
.621819 
.620761 
.620208 
.610646 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



.610090 
.618584 
.617960 
.617425 
.616871 
.616818 
.615706 
.615214 
.614668 
.614112 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



.613562 
.613018 
.612464 
.611016 
.611860 
.610882 
.610876 
.600780 
.600185 
.608640 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



0.011270 
0.011305 
0.011834 
0.011364 
0.011893 
0.011422 
0.011452 
0.011481 
0.011511 
0.011540 
0.011570 



0.011509 
0.011629 
0.011658 
0.011688 
0.011718 
0.011748 
0.011777 
0.011807 
0.911887 
0.011867 



0.011807 
0.011087 
0.011057 
0.911067 
0.912017 
0.012047 
0.812078 
0.012108 
0.012188 
0.012168 



9.012100 
0.012280 
0.912200 
9.012890 
0.012821 
0.012351 
0.012882 
0.012412 
0.012448 
0.012474 



0.012504 
0.012585 
0.012566 
0.012507 
0.012628 
8.012650 
0.012600 
.0.012721 
9.012752 
0.012788 



0.012614 
0.012646 
0.012876 
0.018006 
0.012080 
0.012070 
0.018009 
0.018086 
0.018064 
0.013096 



.608007 

.6075581 

.607011 

.606469 

.605987 

.605866 

.604846 

.604806 

.608767 

.608920 

Tang. ' Co-»ec. 8»omt» 



0.647012 
0.647865 
9.646810 
0«646274 
0.645780 
9.645185 
0.644642 
0.644090 
0.648557 
0.648016 
0.048476 



0.6410861 

0.641899 

0.640859 

0.040882 

0.689786 



60 
50 
58 
57 
56 
65 
54 
58 
52 
51 
50 



0.689846 44 



0.888718 
9.6981781 



0.687644i 41 
0.687111 



0.688578 89 

0.685515 87 

0.684884 

8.684454 «f 
0.888985 84 
0.688880 88 

0.08888(4 88 

0.088841 

0.88181^ 



49 
49 
47 
46 
45 



48 

48 



0.6818 

0.6807 

0.0808 

0.688715 

0.680189 85 

0.688678 

0.088148 88 




0.697687 



0.687106 81 



0.686586 



0.626067 
0.685548 
0.685080 
0.684518 
0.628097 
0.628481 
0.622065 
0.622451 
0.621987 
0.621488 



0.620011 
0.690890 
0.619687 
0.010876 
0.618866 
0.618857 
0.617848 
0.617339 
0.616839 
0.616825 



89 



80 



10 
18 
17 
16 
15 
14 
18 

18 
11 
10 



9 
8 
f 
6 
(^ 
4 
9 
9 
I 





108 TABLE XIX. 

LOGARITHMIC tlNSS, TAlfGENTS, AND SBCANTS. 




1 

a 

8 

4 
6 
6 
7 
8 

10 



9.883676 
9.384188 
9.384687 
9.386198 
9.386697 
9.386801 
9.386704 
0.387307 
9.387709 
9.388810 
9.388711 



11 
18 
13 
14 
16 
16 
17 
18 
19 
80 



9.389811 
9.389711 
9.390810 
0.390708 
9.391806 
0.391703 
0.398199 
9.398696 
0.393191 
9.393686 



81 
88 
83 
84 
85 
86 
87 
88 
89 
30 



41 
48 
43 
44 

46 
46 
47 
48 
49 
60 



Nine. 



9.394179 
9.394673 
9.39616^ 
9.396658 
9.396160 
9.396641 
9.397132 
9.397621 
9.398111 
9.398600 



9.^99088 
9.399576 
9.400062 
9.400549 
9.401035 
9.401620 
9.402006 
9.402489 
9.402972 
9.403455 



9.403938 
9.404420 
9.404001 
9.405382 
9.405862 
9.406341 
9.406820 
0.407299 
9.407777 
9.408254 



9.408731 
9.400207 
0.409688 
9.410157 
9.410632 
9.411106 
9.411670 
9.412062 
9.412524 
9.412996 



Diff. 



844 
843 
842 
841 
840 
830 
838 
837 
836 
835 

834 
833 
838 
831 
830 
888 
887 
826 
825 
824 

823 
828 
831 
830 
819 
818 
817 
817 
816 
816 

814 

813 
818 
811 
810 
809 
808 
807 
806 
805 

604 
803 
808 
801 
800 
799 
798 
797 
790 
795 

794 
794 
793 
798 
791 
790 
789 
788 
787 
786 



9.986904 
9.986878 
0.086841 
9.086809 
9.966778 
9.986746 
9.986714 
9.986683 
9.086661 
0.986619 
0.986687 



Co-sine. I D. 



9.986656 
9.986683 
9.986491 
9.986469 
9.966487 
9.986396 
9.986363 
9.986331 
9.986209 
9.986266 



9.986234 
9.986208 
9.986169 
9.986137 
9.986104 
9.986078 
0.086030 
9.966007 
0.985974 
9.985948 



9.985909 
0.985876 
9.985813 
9.985811 
9.985778 
9.985745 
9.985718 
9.985679 
9.985646 
9.985613 



9.985580 
0.985547 
9.985514 
9.985480 
0.985447 
9.98.5414 
0.995381 
9.985347 
9.985314 
9.985280 



0.985247 

9.985213 

9.985180 

9.985146 

9.985113 

9.9860701 

9.985045 

0.085011 

9.984978 

9.984944 



58 
63 
63 
58 
63 
58 
58 
63 
63 
63 

63 
63 
63 
63 
63 
53 
63 
63 
63 
65 

53 
63 
66 
63 
65 
63 
65 
53 
55 
63 

65 
65 
55 
63 
65 
55 
56 
65 
55 
55 

66 
66 
56 
67 
65 
55 
55 
57 
55 
67 

65 
57 
65 
57 
65 
67 
57 
57 
65 
67 



9 
9 
9 
9 
9 
9 
9 
9 
9 



14 Degrees. 



Tang. 



.396771 
.397300 
.307846 
.398383 
.898919 
.399465 
.399990 
.400524 
.401068 
.401601 
0.402184 



9.408666 
9.403187 
9.403718 
9.404240 
0.404778 
0.405308 
0.405836 
0.406364 
0.406803 
9.4 07419 

9.407045 
9.408471 
0.408997 
9.400521 
9.410045 
0.410560 
0.411002 
9.411616 
9.412137 
9.412668 



9.413170 
0.413600 
0.414210 
0.414738 
0.415257 
0.415776 
0.416293 
0.416810 
0.417326 
9.417842 



9.418358 
9.418873 
9.419387 
9.419901 
9.420415 
9.420927 
9.421440 
9.421952 
9.422463 
9.422974 



Diff.; 



I 



Co-sine. 



• Sine. ♦ 



9.423484 
9.423093 
9.424503 
0.425011 
9^426519 
9.426027 
9.426534 
9.427041 
9.427547 
9.428052 

• Co-tang7' 



896 
896 
895 
894 
898 
898 
891 
890 
889 
888 

887 
886 
885 
884 
883 
888 
881 
880 
870 
878 

877 
876 
876 
874 
874 
873 
878 
871 
870 
860 

868 
867 
866 
865 
864 
864 
863 
863 
861 
860 

860 

868 
857 
866 
855 
855 
854 
853 
852 
851 

850 
840 
848 
848 
847 
846 
846 
844 
848 
843 



Co-tang. 



0.603889 

0.602691 

0.603164 

0.601617 

0.601081 

0.600645 

0.600010 

0.6004761 

0.508948 

0.608400 

0.697876 



0.597344 
0.596813 
0.506882 
0.605761 
0.506228 
0.504008 
0.504164 
0.693636 
0.503108 
0.592681 



0.592055 
0.601520 
0.591003 
0/690479 
0.580956 
0.680431 
0.588008 
0.688385 
0.587863 
0.587342 



0.686821 
0.686301 
0.685781 
0.585262 
0.584743 
0.584225 
0.683707 
0.583100 
0.582674 
0.588168 



0.581642 
0.581187 
0.580613 
0.580009 
0.570685 
0.579073 
0.578560 
0.578048 
0.677537 
0.577026 



0.676616 
0.576007 
0.675497 
0.574089 
0.574481 
0.673973 
0.573466 
0.572959 
0.672453 
0.571948 



76 Be 



Tang. 



Secant 



0.013006 

0.013127 

0.013159 

0.013191 

013228 

0.013254 

0.013886 

0.013317 

0.0133401 

0.013381 

0.013413 



0.013446 
0.013477 
0.013500 
0.013641 
0.013673 
0.013606 
0.013637 
0.013660 
0.013701 
0.013734 



0.013766 
0.013798 
0.013831 
0.013863 
0.013806 
0.013028 
0.013061 
0.013093 
0.014026 
0.014058 



0.014001 
0.014124 
0.014167 
0.014180 
0.014222 
0.014266 
0.014288 
0.014321 
0.014364 
0.014387 



0.014420 
0.014453 
0.014486 
0.014520 
0.0145.53 
0.014586 
0.014610 
0.014653 
0.014686 
0.014720 



0.014753 
0.014787 
0.014820 
0.014854 
0.014887 
0.014921 
0.014955 
0.014989 
0.015028 
0.015056 



Co-see. M 



0.616326 
0.616818 
0.616313 
0.614808 
0.614303 
0.613790 
0.613896 
0.618703 
0.618891 
0.611700 
0.611880 



07610789 
0.610889 
0.609790 
0.600298 
0.608704 
0.608897 
0.607801 
0.607306 
0.606810 
0.606315 



0.605881 
0.606327 
0.604834 
0.604348 
0.603850 
0.603359 
0.602868 
0.608370 
0.601880 
0.601400 



0.600018 
0.600425 
0.500038 
0.600451 
0.508066 
0.598480 
0.697996 
0.607511 
0.607088 
0.506545 



0.606062 
0.596580 
0.505099 
0.604618 
0.594138 
0.593659 
0.593180 
0.592701 
0.592223 
0.591746 



0.691269 
0.600793 
0.690318 
0.580843 
0.689368 
0.688804 
U. 588481 
0.587048 
0.587476 
0.587004 



60 
60 
68 
67 
66 
66 
64 
63 
68 
61 
60 



30 
38 

37 
36 
36 
34 
33 
32 
31 
30 



89 
28 
27 



86 
24 
83 
28 
81 
80 



10 
18 
17 
16 
15 
14 
13 
18 
11 
JO 

o' 

8 
7 
6 
6 
4 
3 
8 
1 





Co-sec. ' Secant. ' m 



TABLE XtX. 109 

LOGARITHMIC 8INE8, TAN6KNT8, AND SECANTS. 

' 15 Degrees. 




1 

s 
% 

4 

5 
6 

T 

8 

9 

10 

11 

la 

19 
14 
16 
16 
17 
18 
19 

ao 

21 
22 
2S 
24 
25 
26 
27 
28 
29 

to 



Sine. 



9.412900 
9.418467 
9.41S9SS 
9.414408 
9.414878 
9.416347 
9.416815 
9.416281 
9.416761 
9.417217 
9.417684 



Diff. 



9.418150 
9.418616 
9.419079 
9.419644 
0.420007 
9.420470 
0.4209SS 
0.421395 
9.421867 
9.422318 



81 
82 
33 
84 
86 
86 
87 
88 
39 
40 



9.422778 
9.423238 
9.423697 
9.424150 
9.424615 
9.425073 
9.425530 
0.426987 
9.426443 
9.426899 



9.427354 
9.427809 
9.428263 
9.428717 
9.429170 
9.429623 
9.430076 
9.430627 
9.430978 
9.431429 



41 
42 
43 

44 

45 
46 
47 

48 
49 
60 



61 
62 
53 
64 
65 
66 
57 
68 



9.431879 
9.432329 
9.482778 
9.433226 
9.433675 
9.434122 
9.434569 
9.435016 
9.436462 
9.435908 



60 



9.436353 
9.436798 
9.487242 
9.487686 
9.438129 
9.438672 
9.439014 
9.439456 



69* 9.439897 



9.440388 



785 

784 
788 
783 
782 
781 
780 
779 
778 
777 

776 
776 
774 
773 
773 
772 
771 
770 
769 
768 

767 
707 
766 
765 
764 
763 
762 
761 
760 
760 

759 
758 
757 
756 
755 
754 
753 
752 
752 
751 

750 
749 
749 
748 
747 
746 
745 
744 
744 
743 

742 

741 
740 
740 
739 
738 
737 
736 
736 
735 



Co- sine. 



9 < 984944 
9.984910 
9.984876 
9.984842 
9.984808 
9.984774 
9.984740 
9.984706 
9.984672 
9.984638 
9.984608 



D. 



0.964569 
9.984685 
9.984600 
9.984466 
9.984432 
9.984397 
9.984363 
9.984328 
9.984294 
9.984259 



9.984224 
9.984190 
9.034155 
9.984120 
9.984085 
9.984050 
9.984015 
9.983981 
9.983946 
9.983911 



9.983875 
9.983840 
9.983806 
9.983770 
0.983735 
9.983700 
9.983664 
9.983629 
9.983594 
9.083558 



9.983523 
9.983487 
9.983462 
9.983416 
9.98S381 
9.983345 
9.983309 
9.983273 
9^983238 
9.983202 



Co-nne. ( 



9.988166 
9.983130 
9.983094 
9.983058 
9.983022 
9.982986 
9«982950 
9.982914 
9.982878 
9.982842 

I Sine. 



57 
67 
67 
57 
57 
67 
67 
57 
67 
58 

67 

67 

68 
67 
67 

68 
57 
58 
'58 
67 

58 
67 
58 
58 
58 
58 
58 
57 
58 
58 

60 
58 
68 
58 
58 
68 
60 
58 
58 
60 

68 
60 
58 
60 
58 
60 
60 
60 
5S 
60 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 



Tang. 



9.428052 
9.428567 
9.429062 
9.429566 
9.430070 
9.430573 
9.431075 
9.431677 
9.432079 
9.432580 
9.483080 



DHT 



9.433580 
9.434080 
9.434679 
9.435078 
0.435676 
9.436078 
9.436570 
9.437067 
9.437563 
9.438059 



9.438554 
9.439048 
9.439543 
9.440086 
9.440529 
9.441022 
9.441514 
9.442006 
0.442497 
9.442988 



9.443479 
9.443968 
9.444458 
9.444947 
9.445435 
9.445923 
9.446411 
9.446898 
9.447384 
9.447870 



9.448366 
9.448841 
9.449326 
9.449810 
9.450294 
9.460777 
9.451260 
0.451743 
9.452226 
19.462706 



9.453187 
9.453668 
9.454148 
9.454628 
9.455107 
9.455586 
9.456064 
9.456542 
9.457019 
9.457496 

Co-tang. 



842 
841 
840 
839 
838 
838 
837 
836 
836 
884 

833 
832 
832 
881 
830 
829 
828 
828 
827 
826 

825 
824 
823 
823 
822 
821 
820 
819 
819 
818 

817 
816 
816 
815 
814 
813 
812 
812 
811 
810 

809 
809 
808 
807 
806 
806 
805 
804 
803 
802 

802 
801 
800 
799 
799 
798 
797 
796 
796 
796 



Co-tang. 



10.671948 
10.571443 
10.570938 
10.670434 
10.669930 
10.669427 
10.668925 
10.668423 
10.667021 
10.667420 
10.666920 



Secant. I Co-sec. 



10.016056 
10.016090 
10.016124 
10.016158 
10.016192 
10.016226 
10.016200 
10.015294 
10.015328 
10.015362 
10.015397 



10.687004 
10.686638 
10.686062 
10.686692 
10.686122 
10.684668 
10.684186 
10.683717 
10.688249 
10.682788 
10.682816 



10.666420 
10.666920 
10.666421 
10.664922 
10.664424 
10.663927 
10.663430 
10.562983 
10.662487 
10.561941 



10.015431 
10.016466 
10.016600 
10.016634 
10.015568 
10.015603 
10.016637 
10.015672 
10.015706 
10.015741 



10.561446 
10.660962 
10.560457 
10.659964 
10.559471 
10.668978 
10.558486 
10.557994 
10.657508 
10.567012 



10.656621 
10.656032 
10.555542 
10.666063 
10.554666 
10.554077 
10.658589 
10.653102 
10.662616 
10.552180 



10.551644 
10.551169 
10.650674 
10.650190 
10.549706 
10.549223 
10.548740 
10.648267 
10.547775 
10.647294 



10.681850 
10.681886 
10.680921 
10.680456 
10.679993 
10.679680 
10.679067 
10.678606 
10.678143 
10.677682 



10.015776 
10.016810 
10.016845 
10.016880 
10.016915 
10.015950 
10.015985 
10.016019 
10.016054 
10.016089 



10.016126 
10.016160 
10.016195 
10.016230 
10.016265 
10.016300 
10.016336 
10.016371 
10.016406 
10.016442 



10.016477 
10.016513 
10.016548 
10.016684 
10.016619 
10.016655 
10.016691 
10.016727 



10.016798 



10.546813 
10.646332 
10.546662 
10.546372 
10.544898 
10.544414 
10.643936 
10.543468 
10.642981 
1 0.64260 4 

Tang. 



10.677222 
10.676762 
10.676303 
10.675844 
10.676386 
10.674927 
10.674470 
10.674013 
10.673567 
10.673101 



49 
48 
47 
46 
46 
44 
48 
42 
41 
40 



10.672646 
10.572191 
10.671737 
10.671288 
10.670830 
10.670377 
10.660926 
10.669473 
10.669022 
10.668671 



10 
10 
10 
10 
10 
10 
10 
10 



10.016762^0 



10.016834 
10.016870 
10.016906 
10.016942 
10.016978 
10.017014 
10.017060 
10.017086 
10.017122 
10.017168 

Co-sec. 



10 



.668121 
.667671 
.667222 
.566774 
.566325 
.665878 
.665431 
.664984 
.664638 
.564092 



10.568647 
10.568202 
10.662768 
10.662314 
10.661871 
10.661428 
10.660986 
10.660544 
10.660108 
10.659662 

Secant. 



89 
88 
87 
36 
36 
84 
33 
32 
31 
30 



29 
28 
27 
26 
25 
24 
28 



21 
20 



19 
18 
17 
16 
16 
14 
18 
12 
11 
10 




8 
7 
6 
6 
4 
8 
2 
1 




74 Degrees. 



TABLE XIX- II 1 

LOaAftlTfiHIC SINES, TANGENTS, ARD SECANTS. 



■t Sine, t Oi#. Co-sine. . D. 



466848 
466761 
467178 
46758A 
467006 
468407 
468817 
460897 
460687 
4700461 

.470465 
.470868 
.471S71 
.471670 
.479086 
.479409 
.479808 
.478804 
.478710 
.474116 



.474810 
.474098 

.476897 
.476780 
.476188 
.476686 
.476088 
.477840 
.477741 
.478149 



.478649 
.478049 
.470849 
.470741 
.480140 
.480680 
.480087 
.481884 
.481781 
.489198 



.489696 
.489091 
.488816 
.488719 
.484107 
.484601 
.484806 
.486980 
.486689 
.486076 



.486467 
.486860 
.487951 
.487648 
.488084 
.488494 
.488814 
,480904 
,480606 
.480088 



C6-sine. 



ABA 

688 
687 
686 
686 

686 
681 
688 
688 
689 

681 

680 

680 

670. 

678 

678 

677 

676 

676 

.676 

674 
674 
678 
679 
679 
671 
670 
660 



668 

667* 

667 

666 

666 

666 

664 

663 

668 

669 

661 

661 
660 
660 
660 
668 
667 
667 
666 
666 
656 

664 
668 
663 
669 
661 
661 
660 
660 
640 
648 










































080606 
980668. 
080510 
080480 
080449 
080408 
080864 
080896 
060986 
080947 
0809081 



i 68 



080160 
080130 
060001 
080069 
060019 
070073 
070081 
070805 
070856 
070816 



070776 
070787 
070607 
070658 
070618 
970570 
070530 
070400 
070450 
070490 



070380 
070340 
070300 
070960 
070990 
070180 
070140 
070100 
070050 
070010 



078070 
078030 
078808 
078868 
078817 
978777 
078787 
97B606 
078655 
078615 



078574 
078533 
078493 
078459 
078411 
078370 
978390 
978988 
978947 
9789061 



Sine. 



66 
68 
66 
66 
66 
66 
66 
66 

66 



66 
66 
67 
66 
66 
66 
67 
66 

67 
66 
67 
66 
6f 
66 
67 
67 
67 
66 

67 
67 
67 
67 
67 
67 
67 
67 



67 

67 
07 



67 
68 
67 
67 
68 
68 
67 

68 
68 
67 
68 



68 



68 
68 
68 



^.486830 
486701 
466949 
486608 
487143 
487508 
488048 
488409 
488041 
480800 
480888 











9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



17 Degrees. 
Ttng. I Diff. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 




































400986 
400733 
401180 
401697 
409073 
409510 
409065 
408410 
408864 
404900 



404743 
406186 
406630 
406073 
406615 
400057 
407300 
407841 
408989 
408799 



400163 
400603 
600049 
600481 
600090 
601850 
601707 
6O9935 
609679 
603100 



603646 
608089 
604418 
604854 
606980 
506794 
606159 
606503 
607097 
507460 



50780S 
608896 
608750 
600101 
500699 
510054 
510485 
510016 
611846 
611776 




Co-tang. 



768 
769 
761 
761 
760 
740 
740 
748 
747 
747 

746 
746 
746 
744 
744 
748 
748 
749 
741 
740 

740 
780 
780 
788 
787 
787 
786 
786 
786 
784 

784 
738 
738 

789 
781 
781 
780 
780 
790 
798 

798 
797 
797 
796 
796 
T96 
794 
794 
798 
799 

799 
791 
791 
790 
710 
710 
718 
718 
717 
717 



Co-tang. 



0.614661 
0.614900 
0.618758 
0.513807 
0.619867 
0.619407 
0.611957 
0.611508 
0.611050 
0.610610 
0.510169 



0.600714 
0.600967 
0.608890 
0.608373 
0.607097 
607481 
0.607035 
0.606500 
0.606146 
0.606701 



0.605957 
0.604814 
0.604870 
0.603097 
0.603485 
0.603043 
0.609601 
0.609150 
0.601718 
0.601978 



0.600887 
0.600307 
0.400058 
0.400510 
0.400080 
0.408641 
0.408908 
0.407765 
0.407898 
0.406801 



0.406454 
0.406018 
0.405589 
0.405146 
0.494711 
0.404976 
0.493841 
0.403407 
0.409073 
0.409540 



0.499107 
0.491674 
0.401941 
0.400809 
0.400878 
0.480046 
0.480516 
0.480084 
0.468654 
0.488994 



Tang. 



Secant 



I 



019404 
019449 
010481 
010590 
010668 
010697 
019636 
019676 
010714 
010763 
010709 



010881 
010870 
010000 
010948 
010068 
090097 
.1)90066 
090106 
090146 
090184 



090994 
090968 
090808 
090849 
090889 
090491 
090461 
090601 
090641 
090680 



090690 
090660 
090700 
090740 
090780 
090890 
090860 
090000 
090941 
090081 



091091 
091061 
091109 
091149 
091188 
091998 
091968 
091304 
091846 
091386 



091496 
091467 
09IS07 
091648 
091680 
091680 
091671 
091719 
091758 
091704 



Co-seo. 



Co-seo. M 



534065 
533659 
533930 
539897 
689415 
589004 
681503 
531188 
630773 
530363 
690064 



590546 
690137 
698790 
698891 
597014 
597508 
597109 
696606 
596900 
595886 



595481 
696077 
594678 
694970 
598867 
693464 
593069 
599660 
592950 
591868 



60 
50 

08 

5T 
66 
66 
64 
68 
59 
61 
60 



591458 
691058 
590658 
590950 
510860 
510461 
610063 
518666 
618960 
617879 



617475 
617070 
516684 
516988 
615803 
515400 
516105 
614711 
514318 
513095 



513533 
513140 
519740 
519357 
611066 
611576 
511186 
510706 
510407 
510018 



Secant. 



80 
88 
87 
86 
86 
34 
38 
39 
3t 
30 



99 
98 
97 
96 
96 

84 
93 




8 
7 
6 
6 
4 
8 
9 

I 




79 D 



2g£22 



112 TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 

' ' 18 Degrees. 



Sine. .Diff. 




1 
2 

8 

4 
5 
6 
T 
8 
9 
10 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 




9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



51 
52 
58 
54 
55 
56 
57 
58 
59 

eo 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



4899821 
490371 
490759 
491147 
491535 
491922 
492308 
49269a 
493081 
493466 
493851 



494236 
494621 
495005 
495388 
495772 
496154 
496537 
496919 
497801 
497682 



498064 
498444 
498825 
499204 
499584 
499963 
500342 
500721 
501099 
501476 



501854 
502231 
5O2607 
502984 
503360 
503735 
504110 
504485 
504860 
505234 



505608 
5059^1 
506354 
506727 
507099 
507471 
507843 
508214 
508585 
508056 



509326 
509696 
510065 
510434 
510803 
511172 
511540 
511907 
512275 
512642 



Co-line. 



648 
648 
647 
640 
646 
645 
644 
644 
643 
642 

642 
641 
641 
640 
639 
639 
638 
687 
637 
636 

636 
635 
634 
634 
683 
632 
632 
681 
631 
680 

629 
629 
628 
628 
627 
626 
626 
625 
625 
624 

623 
623 
622 
622 
621 
620 
620 
610 
619 
618 

618 
617 
616 
616 
615 
615 
614 
618 
613 
612 



Co-sine. 



9 
9 
9 
9 
9 
9 

9 
9 
9 



9 
9 
9 

9 
9 
9 
9 
9 




978206 
978165 
978124 
978083 
978042 
978001 
977959 
977918 
977877 
977835 
977794 



977752 
977711 
977669 
977628 
977586 
977544 
977503 
977461 
977419 
977377 



977335 
977293 
977261 
977209 
977167 
977125 
977083 
977041 
976999 
976957 



976914 
976872 
976830 
976787 
976745 
976702 
976660 
976617 
976574 
976532 



976489 
976446 
976404 
976861 
976318 
976275 
976232 
076189 
976146 
976103 



976060 
976017 
975974 
975930 
975887 
975844 
975800 
975757 
975714 
975670 



Sine. 



D. 



68 
68 
68 
69 
69 
69 
69 
69 
69 
69 

69 
69 
69 
69 
69 
69 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
76 
70 
71 
71 
71 
71 
71 
71 
71 

71 
71 
71 
71 
71 
71 
71 
72 
72 
72 

72 
72 
72 
72 
72 
72 
72 
72 
72 
72 



9.511776 
9.512206 
9.512635 
9.513064 
9.513493 
9.513921 
9.514349 
9.514777 
9.515204 
9.515631 
9.616057 



9.516484 
9.516910 
9.517335 
9.517761 
9.518185 
9.518610 
0.519034 
9.519458 
9.519882 
9 520805 



Tang. I Diff. 



9.520728 
9.521151 
9.521573 
9.521995 
9.522417 
9.522888 
9.528259 
9.528680 
9.524100 
9.524520 



9.524939 
9.525359 
9.525778 
9.526197 
9.526615 
9.527033 
9.527451 
9.527868 
9.528285 
9.528702 



9.529119 
9.529585 
9.529950 
9.580866 
9.580781 
9.581196 
9.531611 
9.532025 
0.582489 
9.582853 



9.588266 
9.538679 
9.584092 
9.584504 
9.584916 
9.585828 
9.585789 
9.586150 
9.586561 
9.586072 



*Co-tmng. 



716 
716 
715 
714 
714 
713 
713 
712 
712 
711 

710 
710 
709 
709 
708 
708 
707 
706 
706 
705 

705 
704 
704 
703 
708 
702 
702 
701 
701 
700 

699 
699 
698 
698 
697 
697 
696 
696 
695 
695 

694 
694 
698 
698 
692 
691 
691 
690 
690 
680 

680 
668 
688 
687 
687 
686 
686 
685 
685 
684 



Co-tang. 



10.488224 
10.487794 
10.487365 
10.486936 
10.486507 
10.486079 
10.485651 
10.485223 
10.484706 
10.484469 
10.483943 



10.483516 
10.483090 
10.482665 
10.482239 
10.481815 
10.481890 
10.480966 
10.480542 
10.480118 
10.479695 



10.479272 
10.478849 
10.478427 
10.478005 
10.477583 
10.477162 
10.476741 
10.476320 
10.475900 
10.475480 



10.475061 
10.474641 
10.474222 
10.473803 
10.473385 
10.472967 
10.472549 
10.472132 
10.471715 
10.471298 



10.470881 
10.470466 
10.470050 
10.469684 
10.469219 
10*468804 
10.468889 
10.467975 
10 .467561 
10.467147 

10.466784 
10.466821 
10.465908 
10.465496 
10.465084 
10.464672 
10.464261 
10.463850 
10.463489 
10.468028 



Tang. 



Secant. 



10.021704 
10.021835 
10.021876 
10.021917 
10.021958 
10.021999 
10.022041 
10.022082 
10.022123 
10.022165 
10.022206 



10.022248 
10.022289 
10.022331 
10.022372 
10.022414 
10.022456 
10.022497 
10.022539 
10.022581 
10.022623 



10.022665 
10.022707 
10.022749 
10.022791 
10.022833 
10.022875 
10.022917 
10.022959 
10.023001 
10.023043 



10.023086 
10.023128 
10.023170 
10.023213 
10.023265 
10.023398 
10.023340 
10.023383 
10.023426 
10.023468 



10.028511 
10.023554 
10.023596 
10.023639 
10.028682 
10.023725 
10.028768 
10.023811 
10.023854 
10.028897 



10.028940 
10.023988 
10.024026 
10.024070 
10.024118 
10.024156 
10.024200 
10.024248 
10.024286 
10.024880 



Co-seo. 



Co-sec. 



0.510018 
0.509629 
0.509241 
0.508853 
0.508465 
0.508078 
0.507692 
0.507805 
0.506919 
0.506534 
0.506149 



0.505764 
0.505879 
0.504995 
0.504612 
0.504228 
0.508846 
0.503468 
0.508081 
0.502609 
0.502318 



0.501936 
0.501556 
0.501175 
0.500796 
0.500416 
0.500037 
0.499658 
0.499279 
0.498901 
498524 

0.498146 
0.497769 
0.407898 
0.497016 
0.496640 
0.496265 
0.495890 
0.495515 
0.495140 
0.494766 

0.494892 

0.494019 

0.4936461 

0.498278 

0.498901 

0.492529 

0.492157 

0.491786 

0.491415 

0.491044 



0.490674 
0.490804 
0.489985 
0.489566 
0.480197 
0.488828 
0.488460 
0.488098 
0.487725 
0.487858 
Secant. 



60 
50 
58 
57 
56 
55 
54 
53 
58 
61 
50 



49 
48 
4T 
46 
46 
44 
48 
42 
41 
40 

39 
88 
87 
86 
85 
84 



8X 
80 



29 
28 
27 
26 
25 
24 
28 
82 
21 
20 



19 
18 
W 
16 
15 
14 
18 
12 
11 
10 

9 

8 

7 

6* 

6 

4 

8 

2 

1 





71 Degrees. 



TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



113 



19 Degrees. 




1 

2 
S 
4 
6 
6 
7 
8 

10 



9.512642 
9.6IS009 
9.513375 
9.618741 
9.514107 
9.514472 
9.614837 
9.515202 
9.515566 
9.515930 
9.516294 



11 
12 
18 
14 
16 
16 
17 
18 
19 



21 



24 
25 
26 
27 

28 
29 
80 



81 



83 
84 

85 



87 
88 
89 
40 



41 
42 
43 

44 
45 
46 

47 
48 
49 
50 



51 
52 
53 
54 

55 
56 
57 
58 
59 
60 



9.616657 
9.517020 
9.517382 
9.517745 
9.518107 
9.518468 
9.518829 
9.519190 
9.619551 
9.519911 



8ine. 



Diff. I Co-sine. . D. 



19.520271 
9.520681 
9.520990 
9.521349 
9.521707 
9.522066 
9.522424 
9.622781 
9.523138 
0.528495 



9.628852 
9.524208 
9.524564 
9.524920 
9.525275 
9.525680 
9.525984 
0.526339 
9.526693 
9.5270461 



9.527400 
9.527753 
9.528105 
9.528458 
9.628810 
9.629161 
9.529513 
9.529864 
9.630215 
9.530565 



9.530916 
9.531265 
9.531614 
9.531963 
9.532312 
9.582661 
9.533009 
9.688357 
9.588704 
9.684052 

Co-one. 



612 
611 
611 
610 
609 
609 
608 
608 
607 
607 

606 
605 
605 
604 
604 
603 
603 
602 
601 
601 

600 
600 
599 
599 
598 
598 
507 
596 
596 
505 

595 
594 
504 
503 
593 
592 
501 
591 
590 
590 

589 
589 

588 
588 
587 
587 
586 
586 
685 
585 

584 
584 
583 
582 
582 
581 
581 
580 
580 
679 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 




9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



975670 
975627 
9755^3 
975539 
075496 
976452 
975408 
975365 
975321 
976277 
975238 



975189 
975145 
976101 
075057 
976013 
974969 
974925 
974880 
974886 
974792 



974748 

974708 

074659 

974614 

974570 

074525 

074481 

9744361 

974891 

974347 



974302 
974257 
974212 
974167 
974122 
974077 
074088 
978987 
973942 
973897 



973852 
978807 
973761 
973716 
973671 
973625 
973580 
978535 
973489 
973144 



973398 
973352 
973307 
973261 
973215 
973169 
973124 
973078 
973032 
97298 6 

Sine. 



72 
73 
78 
73 
73 
73 
73 
73 
73 
73 

73 
73 
78 
73 
78 
73 
74 
74 
74 
74 

74 
74 
74 
74 
74 
74 
74 
74 
74 
74 

75 

75 
75 
75 
75 
75 
75 
75 
75 
75 

75 
75 
75 
75 
76 
76 
76 
76 
76 
76 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 



9 



f^ 



9 
9 


9 
9 
9 
9 
9 
9 
9 



5369/2 
537382 
537792 
538202 
538611 
539020 
539429 
539837 
540245 
540653 
541061 



Diff. 



541468 
541875 
542281 
542688 
543094 
543499 
543905 
544310 
644715 
545119 



545524 
545928 
546381 
546735 
547138 
547540 
547943 
548845 
548747 
549149( 



549550 

549951 

550352 

550752 

5511521 

551552 

551952 

552351 

562750 

5531491 



553548 

553946( 

554344 

554741 

555139 

555536 

555933 

5563291 

556725 

557121 



557517 

557913 

558308 

558702 

559007 

559491 

559885 

5602791 

660673 

561 



066 



684 
683 
683 
682 
682 
681 
681 
680 
680 
679 

679 
678 
678 
677 
677 
676 
676 
675 
675 
674 

674 
673 
673 
672 
672 
671 
671 
670 
670 
669 

669 
668 
668 
667 
667 
666 
666 
665 
665 
665 

664 
664 
663 
663 
662 
662 
661 
661 
660 
660 

650 
659 
659 
658 
658 
657 
657 
656 
656 
655 



Co-tang. 



Co-tang. 



0.463028 
0.462618 
0.462208 
0.461798 
0.461389 
0.460980 
0.460571 
0.460163 
0.459755 
0.459347 
0.458939 



Secant. | Co-sec. 



0.458532 
0.458125 
0.457719 
0.457312 
0.456906 
0.456501 
0.456005 
0.455690 
0.455285 
0.454881 



0.454476 
0.454072 
0.453669 
0.453265 
0.452862 
0.452460 
0.452057 
0.451655 
0.451253 
0.450851 



0.450450 
0.450040 
0.449648 
0.449248 
0.448848 
0.448448 
0.448046 
0.447649 
0.447250 
0.446851 



0.446452 
0.446054 
0.446666 
0.445250 
0.444861 
0.444464 
0.444067 
0.443671 
0.443275 
0.442879 



0.442483 
0.442087 
0.441692 
0.441298 
0.440003 
0.440500 
0.440116 
0.430721 
0.430327 
0. 438984 

Tang. • 



0.92433010.487358 
0.02437310.486991 
0.024417|10. 486626 
0.024461110.486259 
0. 024504 10.485893 
0.024548;i0. 485528 
0.024592 10.485163 



0.024635 
0.024679 
0.024723 
0.024767 



10.484798 
10.484434 
10.484070 
10.483706 



0. 024811 
0.024855 
0.024899 
0.024943 
0.024087 
0.025031 
0. 025075 
0.025120 
0.025164 
0.025208 



0.025252 
0.025297 
0.025341 
0.025386 
0.025480 
0.025475 
0.025519 
0.025564 
0.025609 
0.025653 



0.025698 
0.025743 
0.025788 
0.025833 
0.026878 
0.025923 
0.025968 
0.026013 
0.026058 
0.026103 



0.02614810 



0.026193 
0.026239 
0.026284 
0.0263291 
0.026375 
0.026420 
0.026465 
0.026511 



10.483343 
10.482980 
10.482618 
10.482255 
10.481898 
10.481532 
10.481171 
10.480810 
10.480449 
10.480089 



10.479729 
10.470369 
10.479010 
10.478651 
10.478298 
10.477934 
10.477576 
10.477219 
10.476862 
10.476505 



10.476148 
10.476792 
10.475436 
10.475080 
10.474725 
10.474370 
10.474016 
10.473661 
10.473307 
10.472954 



0.02655610 



0. 026602 
0.026648 
0.026693 
0.026739 
0.026785 
0.026881 
0.026876 
0.026022 
0.026968 
0.027014 

Co-teo. 



10 
10 
10 
10 
10 
10 
10 
10 



.472600 
.472247 
.471805 
.471542 
.471100 
.470839 
.470487 
.470136 
.469785 
.469435 



60 
69 
58 
57 
56 
55 
54 
53 
52 
61 
60 



49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



39 
88 
87 
86 
85 
34 
83 
82 
81 
30 



20 
28 
27 
26 
26 
24 
23 
22 
21 
20 



10.469085 
10.468735 
10.468386 
10.468037 
10.467688 
10.467330 
10.466001 
10.466643 
10.466206 
1 0.465946 

Secant. 



19 
18 
17 
16 
16 
14 
13 
12 
II 
10 



9 
8 
7 
6 
6 
4 
3 
2 
1 




70 Dei 



grees^ 



TABLE XrX. 

AOOARITHMIC SINES, TANGENTS, AND SECANTS. 



115 




1 
2 

S 
4 
6 
6 
7 
8 
9 
10 



11 
12 
IS 
14 
16 
16 
17 
18 
19 
20 



21 
22 
23 
24 
25 
26 
27 
28 
29 
SO 



Sine. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 

9 
9 
9 



61 
62 
5S 

54 
66 
66 
67 
68 
69 
60 



9 
9 
9 
9 

9 
9 
9 





564S29 
554668 
554987 
555315 
555643 
555971 
556299 
556626 
556953 
557260 
557606 



667932 

558258 
558583 
558909 
659234 
559658 
559883 
560207 
560531 
660856 



561178 
661501 
561824 
562146 
562468 
562790 
663112 
663433 
563755 
564076 



564396 
564716 
565036 
565366 
565676 
566996 
566314 
566632 
566951 
667269 



567687 
667904 
568222 
568539 
568856 
669172 
569488 
569804 
670120 
570435 



670761 
671066 
671380 
671695 
672009 
672323 
672636 
672950 
573263 
673673 



M ICO-UDA. 



Diff. 



548 
648 
647 
647 
646 
646 
646 
646 
644 
644 

643 
643 
643 
642 
642 
641 
641 
640 
540 
639 

639 
638 
588 
637 
537 
536 
636 
636 
635 
635 

634 
634 
533 
533 
632 
632 
531 
681 
631 
630 

530 
529 
629 
528 
628 
628 
627 
527 
526 
626 

626 
525 
624 
624 
623 
628 
623 



622 
621 



Co- sine. 



970152 
970108 
070055 
OT0006 
969957 
969909 
969860 
969811 
969762 
969714 
969665 



969616 
969667 
969518 
969469 
969420 
969370 
969321 
969272 
969223 
969173 



969124 
969075 
969025 
968976 
968926 
968877 
968827 
968777 
968728 
968678 



968628 
968578 
968528 
968479 
968429 
968379 
968329 
968278 
968228 
968178 



968128 
968078 
968027 
967977 
967927 
967876 
967826 
967775 
967726 
967674 



967624 
967673 
967522 
967471 
967421 
967370 
967319 
967268 
967217 
96716 6 

Sine. 



21 Degrees, 



D, I Tang. 



81 

81 
81 
81 
81 
81 
81 
81 
81 
81 

81 
82 
82 
82 
82 
82 
82 
82 
82 
82 

82 

82 
82 
82 
82 
88 
83 
83 
83 
88 

83 
83 
83 
83 
83 
83 
83 
83 
88 
84 

84 
84 
84 
84 
S4 
84 
84 
84 
84 
84 

84 
84 
84 
85 
85 
85 
86 
86 
85 
86 



9.592054 
9.592426 
9.592798 
9.693171 
9.693542 
9.598914 
9.594285 
9.694656 
9.596027 
9.695398 



Diff. I Co-tang. I Secant. 



|9. 584177 
.584655 
.584932 
.585309 
.585686 
.686062 
.586439 
.586815 
.587190 
.587566 

9.587941 

9.688316 
9.588691 
9.589066 
9.689440 
9.589814 
9.590188 
9.590562 
9.590935 
9.591308 
9.691681 



9.595768 
9.596138 
9.696608 
9.696878 
9.697247 
9.697616 
9.697985 
9.698354 
9.698722 
9.699091 



9.699469 
9.699827 
9.600194 
9.600562 
9.600929 
9.601296 
9.601662 
9.602029 
9.602396 
9.602761 



9.603127 
0.603493 
9.603868 
9.604223 
9.604688 
9.604963 
9.605317 
9.606682 
9.606046 
9.606410 

'Co-tang. 



629 
629 
628 
628 
627 
627 
627 
626 
626 
626 

626 
626 
624 
624 
623 
623 
623 
622 
622 
622 

621 
621 
620 
620 
620 
619 
619 
618 
618 
618 

617 
617 
616 
616 
616 
616 
616 
616 
614 
614 

613 
613 
613 
612 
612 
611 
611 
611 
«10 
610 

610 
609 
600 
609 
608 
608 
607 
607 
607 
606 



0.415823 
0.416445 
0.415068 
0.414691 
0.414314 
0.413938 
0.413501 
0.413185 
0.412810 
0.412434 
0.412059 



0.411084 
0.411309 
0.410934 
0.410560 
0.410186 
0.409812 
0.409438 
0.409065 
0.408692 
0.408319 



0.4U7946 
0.407574 
0.407202 
0.406829 
0.406458 
0.406086 
0.405715 
0.405344 
0.404973 
0.404602 



0.404232 
0.403862 
0.403492 
0.403122 
0.402753 
0.402384 
0.402015 
0.401646 
0.401278 
0.400909 



0.400541 
0.400173 
0.399806 
0.399438 
0.399071 
0.398704 
0.398338 
0.397971 
0.897605 
0.397239 



0.396873 
0.396507 
0.396142 
0.395777 
0.306412 
0.395047 
0.394683 
0.394318 
0.303954 
0. 393590 

Tang. 



0.029848 
0.029897 
0.029945 
0.029994 
0.030043 
0.030091 
0.030140 
0.030189 
0.030238 
0.030286 
0.030335 



0.030384 
0.030433 
0.030482 
0.030531 
0.030580 
0.030630 
0.030679 
0.030728 
0.030777 
0.030827 



0.030876 
0.030925 
0.030976 
0.031024 
0.031074 
0.031123 
0.031173 
0.031223 
0.031272 
0.031322 



0.031372 
0.031422 
0.031472 
0.031521 
0.031571 
0.031621 
0.031671 
0.031722 
0.031772 
0.031822 



0.031872 
0.031922 
0.031973 
0.032023 
0.032073 
0.032124 
0.032174 
0.032226 
0.032276 
0.032326 



0.032376 
0.032427 
0.032478 
0.032529 
0.032570 
0.032630 
0.032681 
0.032782 
0.032783 
0. 032834 

Co-sec. 



Co-sec. 



0.445671 
0.445342 
0.445013 
0.444685 
0.444357 
0.441029 
0.443701 
0.443374 
0.443047 
0.442720 
0.442394 



0.442068 
0.441742 
0.441417 
0.441091 
0.440766 
0.440442 
0.440117 
0.439793 
0.439469 
0.439146 



0.438822 
0.438499 
0.438176 
0.437854 
0.437532 
0.437210 
0.436888 
0.436567 
0.436245 
0.435926 



0.435604 
0.435284 
0.434904 
0.434644 
0.434324 
0.434005 
0.433686 
0.433308 
0.433049 
0.432731 



0.432413 
0.432096 
0.431778 
0.431461 
0.431144 
0.430828 
0.430512 
0.430196 
0.429880 
0.429566 



0.429249 
0.428934 
0.428620 
0.428305 
0.427991 
0.4276n 
0.427364 
0.427050 
0.426737 
0.426426 



60 
69 
58 
57 
56 
56 
54 
53 
52 
61 
60 



29 
28 
27 
26 
26 
24 
23 
22 
21 
20 



19 
18 
17 
16 
16 
14 
18 
12 
11 
10 



9 
8 
T 
6 
6 
4 
8 
2 
1 




Secant. ^ u 
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I.OOARITHMIC SINES, TANGENTS, AND SECANTS. 

22 Degrees. 




1 
2 
9 

4 

5 
6 

7 

8 



10 



9.578576 
9.579888 
9.574200 
9.574512 
9.674824 
9.576198 
9.575447 
9.576768 
9.576069 
9.576979 
9.576689 



11 
12 
19 
14 
15 
16 
17 
18 
19 
20 



21 
22 
29 
24 
25 
26 
27 
28 
29 
90 



'Sine, 



9.576999 
9.577909 
9.577618 
9.577927 
9.578296 
9.578545 
9.578853 
9.679162 
9.679470 
9.679777 



9.580085 
9.580992 
9.580699 
9.581005 
9.581912 
9.581618 
9.681924 
9.682229 
9.582595 
9.582840 



9.689145 
9.589449 
9.689754 
9.584058 
9.584961 
9.584665 
9.684968 
9.585272 
9.585574 
9.586877 



41 
42 
49 
44 

45 
46 
47 
48 
49 
50 



9.686179 
9.586482 
9.586789 
9.587085 
9.687986 
9.587688 
9.687989 
9.688289 
9.588590 
9.588890 



51 
62 
69 

54 
55 
56 
67 
68 
69 
60 



9.589190 
9.689189 
9.589789 
9,590088 
9.590987 
9.590686 
9.690984 
9.591282 
9.591580 
9.691878 

Co-tine. 



Diff. 



521 
520 
520 
519 
519 
519 
618 
618 
517 
517 

516 
516 
516 
515 
515 
614 
514 
619 
'519 
519 

612 
612 
611 
511 
511 
510 
510 
509 
509 
609 

608 
508 
607 
507 
506 
606 
506 
605 
505 
504 

604 
509 
509 
509 
502 
502 
601 
501 
601 
500 

500 
499 
499 
499 
498 
498 
497 
497 
497 
496 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 



O'Sine. 



967166 
967115 
967064 
967019 
966961 
966910 
966859 
966808 
966766 
966705 
966669 



966602 
966550 
966499 
966447 
906995 
966944 
966292 
966240 
966188 
966196 



966085 
966099 
965981 
965929 
965876 
965824 
965772 
965720 
966668 
966615 



965669 
965511 
966458 
966406 
965959 
966901 
965248 
965196 
965149 
965090 



966097 
964984 
964991 
964879 
964826 
964779 
964720 
964666 
964619 
964560 



964507 
964454 
964400 
964947 
964294 
964240 
964187 
964199 
964080 
96402 6 

Sine. 



D. 



86 
85 
85 
85 
85 
85 
85 
85 
86 
86 

86 
86 
86 
86 
86 
86 
86 
86 
86 
86 

86 

87 
87 
87 
87 
87 
87 
87 
87 
87 

87 
87 
87 
87 
87 
88 
88 
88 
88 
88 

88 
88 
88 
88 
88 
88 
88 
88 
89 
89 

89 
89 
89 
89 
89 
89 
89 
89 
89 
89 



Teng. 



9.606410 
9.606779 
9.607137 
9.607500 
9.607863 
9.608226 
9.608588 
9.608950 
9.609912 
9.609674 
9.610096 



9.610997 
9.610759 
9.611120 
9.611480 
9.611841 
9.612201 
9.612561 
9.612921 
9.619281 
9.619641 



9.614000 
9.614959 
9.614718 
9.615077 
9.615495 
9.615799 
9.616151 
9.616509 
9.016867 
9.617224 



9.617582 
9.617999 
9.618295 
9.618652 
9.619008 
9.619964 
9.619721 
9.620076 
9.620492 
9.620787 



9.621142 
9.621497 
9.621852 
9.622207 
9.622561 
9.622915 
9.623269 
9.629629 
9.629976 
9.624990 



9.624683 

9.626086 

9.626988 

9.625741 

9.626099 

9.026445 

9.626797 

9.6271491 

9.627501 

9.627852 

Co'tang. 



Diff. 



606 
606 
606 
605 
604 
604 
604 
609 
609 
609 

602 
602 
602 
601 
601 
601 
600 
600 
600 
509 

599 
598 
598 
598 
597 
597 
597 
596 
596 
696 

595 
696 
595 
594 
594 
594 
599 
599 
599 
592 

592 
592 
591 
591 
590 
590 
590 
589 
589 
589 

588 
688 
588 
587 
587 
587 
586 
586 
586 
585 



Co-tang 



10.993690 

10.999227 

10.992869 

10.99k500 

10.992137 

10.391775 

10.3914 

10.391 

10. 

10.390326 

10.389964 



Secant. 




10.989603 
10.389241 
10.388880 
10.988520 
10.988169 
10.987799 
10.987499 
10.987079 
10.986719 
10.986959 



T0T986UOO 
10.985641 
10.985282 
10.984929 
10.984565 
10.964207 
10.383849 
10.989491 
10.989199 
10.982776 



10.982418 
10.982061 
10.981706 
10.981948 
10.980992 
10.980696 
10.980279 
10.979924 
10.979568 
10.979219 



10.97885810 
10.97850910 
10.97814810 
10.97779910 
10.97749910 



10.092834 
10.032885 
10.032936 
10.032987 
10.099099 
10.099090 
10.033141 
0.039192 
10.'033244 
10^.099295 
10.099947 



10.093398 
10.039450 
10.039601 
10.099653 
10.093605 
10.099656 
10.099708 
10.033760 
10.033812 
10.039864 



10.099915 
10.039967 
10.094019 
10.094071 
10.094124 
10.094176 
10.094228 
10.094280 
10.094992 
10.034385 



10.094497 
10.084489 
10.094542 
10.094594 
10.094647 
10.094699 
10.094752 
10.094805 
10.094857 
10.094910 



10.977085 
10.976791 
10.976977 
10.976024 
10.975670 



10.975917 
10.974964 
10.974612 
10.974259 
10.979907 
10.979656 
10.979209 
10.972861 
10.872499 
10.87214 8 

Tang. 



10 
10 
10 
10 
10 



.094969 
.095016 
.096069 
.035121 
.095174 
.095227 
.095280 
.095994 
.095987 
.095440 



10.095499 
10.096546 
10.095600 
10.095659 
10.096706 
10.085670 
10.035818 
10.085867 
10.085920 
10.085974110 



Co-iec. 



Co-ieo* 



10.426426 
10.426112 
10.426800 
10.425488 
10.425176 
10.424864 
10.424558 
10.424242 
10.423981 
10.423621 
10.428911 



10.423001 
10.422691 
10.422982 
10.422079 
10.421764 
10.421455 
10.421147 
10.420898 
10.420590 
10.420S29 



10.419915 
10.419608 
10.419901 
10.418995 
10.418688 
10.418982 
10.418076 
10.417771 
10.417465 
10.417160 



10.416855 
10.416551 
10.416246 
10.415942 
10.415699 
10.415395 
10.415092 
10.41472S 
10.414426 
10.414129 



10.419821 
10.419518 
10.419217 
10.412915 
10.412614 
10.412912 
10.412011 
10.411711 
10.411410 
10.411110 



10.410810 
10.410511 
10.410211 
10.409912 
10.409618 
10.409914 
10.409016 
10.408718 
10.408420 
.408122 



Seeant. 



60 
59 
58 
57 
56 
55 
64 
59 
52 
51 
60 



49 
48 
47 
46 
45 
44 
48 
42 
41 
40 



89 
88 
87 
86 
85 
84 
89 
92 
81 
80 



29 



27 
26 
26 



28 



21 
20 



19 
18 
17 
10 
15 
14 
18 
12 
11 
W 

'9 
8 

T 
6 
5 

4 
S 
2 
1 
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li8 TABLE XIX. 

LOGARITHMIC 8INE», TANGENTS, AND SECANTS. 

24 Decrees. 




1 

a 

8 

4 

5 
6 

7 

8 

9 

10 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



11 

la 

IS 
14 
15 19 



16 
17 
18 



9 
9 
9 



19 9 

ao 9 



21 9 

aa 9 
as 9 

24 19 

35 

26 

27 

28 

29 19 

SO 9 



9 
9 
9 
9 



SI 
S2 

ss 

S4 

S5 
S6 
S7 

S8 
S9 19 
40 9 



41 
42 
4S 

44 
45 
46 
47 
48 
40 
50 

51 
62 
5S 
64 
65 
56 
57 
58 
59 
60 



Sine. 



9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



609SIS 
609597 
609880 
610164 
610447 
610729 
611012 
611294 
611576 
611858 
612140 



612421 
612702 
61298S 
61S264 
61S545 
61S825 
614105 
614S85 
614665 
614944 



61522S 
615502 
615781 
616060 
616SS8 
61G616 
616894 
617172 
617450 
617727 



618004 
618281 
618558 
6188S4 
619110 
619386 
619662 
6199S8 
6202IS 
620488 



62076S 
6210S8 
621SIS 
621587 
621861 
6221S5 
622409 
622682 
622956 
62S229 



62S502 
623774 
624047 
624S19 
624591 
624863 
625135 
625406 
625677 
625948 



' Co-ime. 



Diff. Co-siae. 



473 
472 
472 
472 
471 
471 
470 
470 
470 
460 

469 
469 
468 
468 
467 
467 
467 
466 
466 
466 

465 
465 
465 
464 
464 
464 
463 
46S 
462 
462 

462 
461 
461 
461 
460 
460 
460 
450 
459 
459 

458 
458 
457 
457 
457 
456 
456 
456 
455 
455 

455 
454 
454 
454 
453 
453 
468 
452 
452 
452 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 




9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 

9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



960730 
960674 
960618 
960561 
960505 
960448 
960392 
960335 
960279 
960222 
960165 



D. I Tang. 



960109 
960052 
959995 
959938 
959882 
959825 
959768 
959711 
959654 
9595961 



959639 
059482 
959425 
959368 
959310 
959258 
959195 
959138 
959080 
959023 



958965 
958908 
958850 
958792 
9687S4 
958677 
958619 
958561 
958508 
958445 



058887 
958329 
958271 
958213 
958154 
958096 
958038 
957979 
957921 
957863 



957804 
957746 
957687 
957628 
957570 
957511 
957452 
95739S 
967335 
95727 6 

Sine. 



94 
94 
94 
94 
94 
94 
94 
94 
94 
94 

94 
95 
96 
95 
95 
95 
95 
95 
95 
95 

95 
95 
95 
95 
95 
96 
96 
96 
96 
96 

96 
96 
96 
96 
96 
96 
96 
96 
96 
97 

97 
97 
97 
97 
97 
97 
97 
97 
97 
97 

97 
97 
98 
98 
98 
98 
98 
98 
98 
98 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 



9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



648583 
648923 
649263 
649602 
649942 
650281 
650620 
650959 
651297 
651636 
651974 



652312 
652650 
652968 
653326 
653663 
654000 
654887 
654674 
655011 
655848 



655684 
656020 
656856 
656692 
657028 
657864 
657699 
658084 
658869 
658704 



659039 
659873 
659708 
660042 
660376 
660710 
661043 
661387 
661710 
662043 



662376 
662709 
668042 
668875 
663707 
664039 
664371 
664703 
665035 
66536^ 



Diff. 



665697 
666029 
666360 
666691 
667021 
667352 
667682 
668018 
668843 
668672 

|Cb*tang. 



566 
566 
566 
566 
665 
565 
565 
564 
564 
664 

668 
568 
663 
568 
562 
562 
562 
561 
561 
661 

561 
560 
560 
560 
559 
559 
659 
569 
668 
558 

558 
558 
667 
657 
667 
556 
556 
656 
656 
555 

656 
555 
554 
554 
554 
554 
553 
653 
558 
558 

552 
552 
552 
551 
551 
551 
551 
550 
550 
550 



Co- tang. 



10.851417 
10.361077 
10.850787 
10.850398 
10.860058 
10.849719 
10.849880 
10.849041 
10.848703 
10.848864 
10.848026 



10.847688 
10.847850 
10.847012 
10.846674 
10.846837 
10.846000 
10.845668 
10.845826 
10.844989 
10.844652 



10.844816 
10.848980 
10.848644 
10.848308 
10.842972 
10.342636 
10.842301 
10.841966 
10.841681 
10.841296 



10 •840961 



10.84062710 



10.840292 
10.339958 
10.330624 



10.33929010 



10.338957 
10.888623 
10.338290 



10.38795710 



10.337624 
10.387291 
10.386958 
10.836625 
10.886293 
10.385961 
10.835629J 
10.385297 
10.884965 
10.334684 



10.384808 
10.333971 
10.383640 
10.338309 



10.33297910 



10.332148 
10.832318 
10.381987 
10.881657 
1 0.83132 8 

Ting. 



Secant. 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 



10 
10 
10 



10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 



10 
10 
10 
10 
10 



039270 
039326 
039882 
039439 
039495 
080552 
039608 
089665 
039721 
039778 
039835 



039891 
039948 
040005 
040062 
040118 
040175 
040282 
040289 
040346 
040404 



040461 

0405181 

040575 

040682 

040690 

040747 

040805 

040862 

040919 

040977 



041035 
041092 
041150 
041208 
041266 
041323 
041381 
0414391 
041497 
041555 



041613 
041671 
04172^ 
041787 
041846 
041904 
041962 
04202) 
04207^ 
042187 



042196 
042254 
042818 
042872 
042430 
042489 
042548 
042607 
042665 
042724 



Co-MO. 



"Co^ 



see* 



0.390687 
0.390408 
0.390120 
0.889886 
0.389553 
0.889271 
0.388988 
0.388706 
0.388424 
0.388142 
0.387860 



0.387579 
0.887296 
0.887017 
0.386786 
0.386455 
0.886175 
0.885895 
0.885616 
0.385385 
0.885056 



0.884777 
0.884498 
0.884219 
0.383940 
0.383662 
0.383384 
0.388106 
0.382828 
0.382550 
0.382273 



0:881996 
0.381719 
0.381448 
0.381166 
0.880890 
0.380614 
0.880838 
0.880062 
0.879787 
0.879512 



0.879237 
0.878962 
0.878687 
0.378418 
0.8781391 
0.877865 
0.877501 
0.377318 
0.377044 
0.876771 



0.376498 
0.876226 
0.375958 
0.875681 
0.875409 
0.375187 
0.374865 
0.374594 
0.874323 
0.874052 

Seeaat. 



60 
59 
68 
57 
56 
55 
54 
53 
52 
51 
50 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 



10 
18 
17 
16 
15 
14 
18 
12 
11 
10 



9 

8 
7 
6 
5 
4 
8 

a 
1 



65 Degrees. 



TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



119 



21 
22 
2S 
24 
25 



27 
28 
29 
SO 



SI 
S2 
SS 

S4 
S5 

S6 
S7 
S8 
SO 
40 



41 
42 
43 
44 
46 
46 
47 
48 
49 
_50 

51" 

52 

53 

54 

55 

56 

57 

58 

59 

60 



0.625948 
9.626219 
9.626400 
9.626760 
9.6270S0 
9.627300 
9.627570 
9.627840 
9.628109 
9.628S78 
9.628647 



Sine. Piff. I Co-sine. 



9.628916 
9.629185 
9.62945S 
9.629721 
9.629989 
9.6S0257 
9.6S0524 
9.630792 
9.631059 
9.631326 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



631593 
631859 
632125 
632392 
632658 
632923 
633189 
633454 
633710 
633984 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



634249 
634514 
631778 
635042 
635306 
635570 
635834 
636097 
636360 
636623 



9.636886 
9.637148 
9.637411 
9.637673 
9.637935 
9.638197 
9.638458 
9.638720 
9.638981 
9.639242 



9.639503 
9.6397(M 
9.640024 
9.640284 
9.640544 
9.640804 
9.641061 
9.641324 
9.041583 
9.641842 

v * Co-sine. 



451 
451 
451 
450 
450 
450 
440 
449 
449 
448 

448 
448 
447 
447 
447 
446 
446 
446 
445 
445 

445 
444 
444 
444 
443 
448 
443 
442 
442 
442 

441 
441 
440 
440 
440 
489 
489 
489 
438 
438 

488 
437 
437 
437 
437 
436 
436 
436 
485 
485 

435 
434 
434 
434 
433 
433 
433 
482 
482 
482 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
If 
9 
9 
9 
9 
19 



957276 
957217 
957158 
957090 
957040 
956981 
956921 
956862 
956803 
956744 
956684 



956625 
956566 
956506 
956447 
956387 
956327 
956268 
956208 
956148 
956089 



956029 
955969 
955909 
955849 
955789 
955729 
955669 
955609 
955548 
955488 



955428 
956368 
955307 
955247 
955186 
955126 
955065 
955005 
954944 
954888 



054828 
954762 
954701 
954640 
954579 
954518 
954457 
954896 
954335 
954274 



954213 
954152 
954090 
954029 
953968 
953906 
953845 
953788 
958722 
058660 

Sine. 



TT 



25 Degrees. 



98 
98 
98 
98 
98 
98 
99 
99 
99 
99 

99 
99 
99 
99 
99 
99 
99 
99 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
101 
101 
101 
101 
101 
101 
101 
101 
101 

101 
101 
101 
101 
101 
101 
102 
102 
102 
102 

102 
102 
102 
102 
109 
102 
102 
102 
102 
103 



9.668672 

9.669002 

9.669332 

9.669661 

9.669991 

9.670820 

9.670649 

9.670977 

9.6713061 

9.671634 

9.671063 



9.672291 

9.6726191 

9.672947 

9.673274 

9.678602 

9.673929 

9.674267 

9.674584 

9.674910 

9.675237 



Tang. 



9.675564 
9.675890 
9.676217 
9.676548 
9.6768691 
9.677194 
9.677520 
9.677846 
9.678171 
9.678496 



9.678821 
9.679146 
9.679471 
9.679795 
9.680120 
9.680444 
9.680768 
9.681092 
9.681416 
9.681740 



9.682063 
9.682387 
0.682710 
9.683038 
9.683356 
9.683679 
9.684001 
9.684324 
9.684646 
9.664968 



9.685290 
9.685612 
9.685984 
9.686255 
9.686577 
9.686898 
9.687219 
9.687540 
9.687861 
9.688182 

Co- tang. 

64 Degrees. 



Diff. 



550 
649 
549 
549 
548 
548 
548 
548 
547 
547 

547 
547 
646 
546 
^6 
546 
545 
545 
645 
544 

544 
544 
544 
543 
543 
548 
543 
642 
642 
542 

542 
541 
541 
541 
541 
540 
640 
540 
640 
539 

639 
639 
539 
538 
538 
538 
538 
537 
587 
637 

537 
586 
636 
536 
536 
535 
535 
536 
635 
534 



Co- tang. 



0.831328 
0.380998 
0.330G68 
0.3303:i9 
0.330009 
0.829680 
0.320351 
0.329023 
0.328694 
9.328866 
0.328037 



0.327709 
0.327381 
0.327053 
0.8267^ 
0.326398 
0.326071 
0.325743 
0.326416 
0.825090 
0.824763 



0.324436 
0.324110 
0.823783 
0.823457 
0.323131 
0.322806 
0*322480 
0.822154 
0.821829 
0.321504 



0.321179 
0.320854 
0.820629 
0.320205 
0.819880 
0.819556 
0.319282 
0.318008 
0.818584 
0.318260 



0.817937 
0.317613 
0.817290 
0.316967 
0.316644 
0.316321 
0.816999 
0.315676 
0.315354 
0.315032 



0.314710 
0.314388 
0.814066 
0.313746 
0.313423 
0.313102 
0.312781 
0.312460 
0.312139 
0.81181 8 

Tang. 



Secant, • Co-sec. 



0.042724 
0.042783 
0.042842 
0.042901 
0.042960 
0.043010 
0.043079 
0.043138 
0.043197 
0.043256 
0.048316 



0.048875 
0.043484 
0.043494 
0.043563 
0.043613 
0.043678 
0.043782 
0.043792 
0.043852 
0.043911 



0.043971 
0.044081 
0.044001 
0.044151 
0.044211 
0.044271 
0.044331 
0.044391 
0.044462 
0.044512 



0.044572 
0.044682 
0.044693 
0.044753 
0.044814 
0.044874 
0.044985 
0.044995 
0.045056 
0.045117 



0.045177 
0.045238 
0.045299 
0.045360 
0.045421 
0.045482 
0.045543 
0.045604 
0.045665 
0.045726 



0.ai5787 
0.045848 
0.045910 
0.045971 
0.046032 
0.046094 
0.046155 
0.046217 
0.046278 
0.046340 

Co-sec. 



374062 
373781 
373510 
873240 
372970 
372700 
372130 
372160 
871891 
371622 
371353 



871084 
870815 
870547 
370279 
370011 
369748 
869476 
369208 
368941 
868674 

868407 
368141 
867875 
867608 
367342 
367077 
866811 
866546 
866281 
366016 



865761 
365486 
365222 
364058 
364694 
364430 
864166 
863903 
863640 
863377 



363114 
362852 
362589 
862327 
862065 
861808 
361542 
861280 
361019 
360768 



360497 
860236 
359976 
859716 
359456 
859196 
358936 
858676 
358417 
358158 



Secant. 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
16 
14 
13 
12 
11 
10 


8 
7 
6 
6 
4 
8 
2 
1 






1 
s 

8 
4 

5 
6 
7 
8 

10 



81 

83 

S3 

34 

85 

36 

87. 

38 

89 

40 



TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AhD SECANTS. 






121 



27 Degrees. 



Sine. Diff. LCo-sine. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



657047 
657295 
657542 
657790 
658037 
658284 
658531 
658778 
65901^5 
659271 
659517 



659763 
660009 
660255 
660501 
660746 
660991 
661236 
66148] 
661726 
661970 



662214 
662459 
662703 
662946 
663190 
663433 
663677 
663920 
664163 
664406 



664648 
664891 
665133 
665375 
665617 
665859 
666100 
666312 
666583 
666824 



667065 
667805 
667546 
667786 
668027 
668267 
668506 
668746 
668986 
669225 



669464 
669703 
669942 
670181 
670419 
670658 
670896 
671184 
671372 
671609 



Co-sine. 



413 
418 
412 
412 
412 
412 
411 
411 
411 
410 

410 
410 
409 
409 
409 
409 
408 
408 
408 
407 

407 
407 
407 
406 
406 
406 
405 
405 
405 
405 

404 
404 
404 
403 
403 
408 
402 
402 
402 
402 

401 
401 
401 
401 
400 
400 
400 
399 
399 
399 

399 
398 
398 
398 
397 
397 
397 
397 
896 
396 



.949881 
.949816 
.949752 
.949688 
.949623 
.949558 
.949491 
.919429 
.949364 
.949300 
.949235 



.949170 
.949105 
,949040 
.948975 
.948910 
.948845 
.948780 
.948715 
.948650 
.948584 



.948519 
.948454 
.948388 
.948323 
.948257 
948192 
.948126 
.948060 
.947995 
.947929 



.947863 
.947797 
.947731 
.947665 
.947600 
.947533 
.947467 
.947401 
.947335 
.047269 



.947203 
.947136 
.947070 
.947004 
.946937 
.946871 
.946804 
.946738 
.946671 
.946604 



.946538 
.946471 
.946404 
.946337 
.946270 
.946203 
.946136 
.946069 
.946002 
.045935 



Sine. 



D. 



Tang. 



107 
107 
107 
108 
108 
108 
108 
108 
108 
108 

108 
108 
106 
108 
108 
108 
108 
109 
109 
109 

109 
109 
109 
109 
109 
109 
109 
109 
109 
110 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

110 
110 
111 
111 
111 
111 
HI 
111 
111 
111 

111 
111 
111 
111 
111 
112 
112 
112 
112 
112 



9.707166 
9.707478 
9.707790 
9.708102 
9.708414 
9.708726 
9.709037 
9.709349 
9.709660 
9.709971 
9.710282 



9.710593 
9.710904 
9.711215 
9.711525 
9.711886 
9.712146 
9.712456 
9.712766 
9.718076 
9.713386 



9.718690 
9.714005 
9.714314 
9.714624 
9.714933 
9.715242 
9.715551 
9.715860 
9.716108 
9.716477 



9.716785 
9.717093 
9.717401 
9.717709 
9.718017 
9. 7; 8325 
9.718633 
9.718940 
9.719248 
9.719555 



9.719862 
9.720169 
9.720476 
9.720783 
9.721089 
9.721896 
9.721702 
9.722009 
9.722315 
9.722621 

9.722927 
9.723232 
9.728538 
9.728844 
9.724149 
9.721454 
9.724759 
9.725065 
9.725369 
9.725674 



DiS. I Co-tang. 



620 
520 
520 
520 
519 
519 
519 
519 
519 
518 

518 
518 
518 
518 
517 
517 
517 
517 
516 
516 

516 
516 
516 
515 
515 
515 
516 
514 
514 
514 

514 
514 
513 
513 
613 
513 
513 
512 
612 
612 

512 
512 
.511 
611 
511 
511 
511 
510 
610 
510 

510 
510 
609 
509 
509 
509 
609 
608 
608 
608 



Co'tang. 
62 Degreea. 



10.292834 
10.292522 
10.292210 
10.291898 
10.291586 
10.291274 
10.290963 
10.290651 
10.290340 
10.290029 
10.289718 



10 289407 
10.289096 
10.288785 
10.288475 
10.288164 
10.287854 
10.287544 
10.287234 
10.286924 
10.286614 



10.286304 
10.285995 
10.285686 
10.285376 
10.285067 
10.284758 
10.^84449 
10.284140 
10.283832 
10.283523 



10.283215 
10.282907 
10.282599 
10.282291 
10.281983 
10.281675 
10.281367 
10.281060 
10.280752 
10.280445 



10.28U13<S 
10.279831 
10.279524 
10.279217 
10.278911 
10.278604 
10.278298 
10.277991 
10.277685 
10.277379 



10.277073 
10.276768 
10.276462 
10.276150 
10.275851 
10.275546 
10.275241 
10.274935 
10.274631 
10.274326 



Secant. Co-sec. 



050119 
0.050184 
0.050248 
0.050312 
0.050377 
0.050442 
0.050506 
0.050571 
0.050636 
0.050700 
0.050765' 



10.342953 
10.342705 
10.342458 
10.342210 
10.341963 
10.341716 
10.341469 
10.341222 
10.340975 
10.340729 
10.340483 



0.05083U 
0.050895 
0.060960 
0.051025 
0.051090 
0.051155 
0.051220 
0.051285 
0.051350 
0.051416 



0.051481 
0.051546 
051612 
0.051677 
0.051743 
0.051808 
0.051874 
0.051940 
0.052005 
0.052071 



0.052137 
0.052203 
0.052269 
0.052335 
0.062400 
0.052467 
0.052533 
0.052599 
0.052665 
0.052731 



0.052797 
0.952864 
0.052930 
0.062996 
0.063063 
0.063129 
0.053196 
0.053262 
0.053329 
0.053390 



0.053462 
0.053529 
0.053596 
0.063663 
0.063780 
0.058797 
0.063864 
0.058931 
0.068998 
0.064066 



Tans:. • Co-sec. 



10.340237 
10. 339991 
10.339745 
10.339499 
10.389254 
10.339009 
10.338764 
10.338519 
10.338274 
10.338030 



10.337786 
10.337541 
10 337297 
10.337054 
10.336810 
10.336567 
10.336323 
10.336080 
10.335837 
10.3 35594 

Io7335352 
10.335109 
10.334867 
10.334625 
10.334383 
10.334141 
10.333900 
10.333658 
10.333417 
10.333176 



10.332935 
10.332695 
10.332454 
10 332214 
10.331973 
10.331733 
10.331494 
10.331254 
10.331014 
10.330775 



10.330536 
10.330297 
10.330058 
10.329819 
10.329581 
10.329342 
10.329104 
10.328866 
10.828628 
10.328391 



Secant. 



M 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
3 
2 
1 


M 






i 



^0 
1 

2 

4 

.6 

7 

S 

9 

10 



II 
12 
IS 
IM 

16 
11 
UB 
W 



91 
22 



91 



27 
28 



80 



SI 
32 



34 
33 

36 
37 



TABLE XIX. 123 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 

20 Degrees. 



30 
40 



9.685671 
9.685709 
9.086027 
9.686254 
9.686482 
9.686709 
9.686936 
9.687163 
9.687389 
9.687616 
9.687843 



9.688069 
9.688296 
9.668621 
9.688747 
9.688972 
9.689198 
9.680423 
9.680648 
9.689873 
9.690098 



41 
42 
43 

44 
45 

46 
47 
48 
49 
30 



61 
52 
63 
54 
56 
56 
57 
58 
59 
60 



Sine. Diff. 



9.6903;» 
9.690648 
9.690772 
9.090096 
9.691220 
9.691444 
9.691608 
9.691892 
9.692116 
9.692339 



9.692562 
9.692786 
9.693008 
9.693231 
9.693453 
9.693676 
9.603898 
9.694120 
9.694342 
9.694664 



9.694786 
9.606007 
9.606229 
9.695450 
9.606671 
9.695892 
9.696113 
9.696334 
9.606654 
9.696775 



9.696995 
9.697216 
9.697436 
9.697654 
9.697874 
9.608094 
9.096313 
9.698532 
9.696751 
9.:606970 

Co-iiiw. 



380 
379 
379 
370 

379 
378 
378 
378 
378 
377 

377 

3n 

377 
370 
37G 
376 
376 
375 
376 
375 

375 
374 
374 
374 
374 
373 
373 
373 
373 
372 

372 
372 
371 
371 
371 
371 
370 
370 
370 
370 

369 
360 
369 
369 
368 
368 
368 
368 
367 
367 

367 
367 
366 
366 
366 
366 
366 
365 
365 
365 



9«941819 
9.941749 
9,941679 
9.041609 
0.941539 
9.941469 
9.941398 
9.941328 
9.941268 
9.941187 
9.941117 



0.941046 
9.940975 
9.940905 
9.940834 
9.940763 
9.940693 
9.940622 
9.940551 
9.940480 
9.940409 



Co-sine. 



9^940338 
9.940267 
9.940106 
0.940125 
9.940054 
9^039982 
9.939911 
9.939840 
9.939768 
9.939697 



9.939625 
9.939654 
9.939482 
9.939410 
0.039339 
9.939267 
9.939196 
9.939123 
9.939052 
9.938980 



9.938908 
0.038836 
9.038763 
0.938691 
9.938619 
9.938547 
9.938475 
9.938402 
9.938330 
0.038258 



D. 



9.938185 
9.938113 
9.938040 
9.937967 
9.937895 
9.937822 
9.937749 
9.937676 
9.937604 
,9.937531 

I Sine. 



117 
117 
117 
117 
117 
117 
117 
117 
117 
117 

117 
118 
118 
118 
118 
118 
118 
118 
118 
118 

118 
118 
118 
118 
119 
119 
119 
119 
119 
119 

119 
119 
119 
119 
119 
119 
120 
120 
120 
120 

120 
120 
120 
120 
120 
120 
120 
120 
121 
121 

121 
121 
121 
121 
121 
121 
121 
121 
121 
121 



Tang. 



0.743752 
9.744060 
9.744348 
9.744646 
9.744943 
9.745240 
9.745638 
9.745836 
9.746132 
9.746429 
9.746726 



9.747023 
9.747319 
9.747616 
9.747913 
9.748209 
9.748505 
9.748801 
9.749097 
9.749393 
9.749689 



9.749986 
9.750281 
0.750576 
9.750872 
9.751167 
9.751462 
9.751757 
9.752052 
9.752347 
9.752642 



9.752937 
9.753231 
9.753526 
9.753820 
0.754115 
9.754409 
9.754703 
0.754997 
9.755291 
9.755585 



9.755878 
9.756172 
9.750465 
9.756759 
9.757052 
9.75734i 
9.757638 
9.757931 
9.758224 
9.758517 



Diff. 



9.758810 
9.759102 
9.759395 
9.759687 
9.759979 
9.760272 
9.760564 
0.760856 
9.761148 
9.761439 



496 
496 
496 
496 
490 
496 
495 
495 
495 
495 

495 
494 
494 
494 
494 
494 
494 
493 
493 
493 

493 
493 
493 
493 
492 
492 
492 
492 
491 
491 

491 
491 
491 
491 
490 
490 
490 
490 
490 
400 

489 
489 
489 
489 
489 
489 
488 
488 
488 
488 

488 
488 
487 
487 
487 
487 
487 
487 
486 
486 



Co-tang. 



10.256248 
10.255950 
10.255652 
10.255355 
10.256057 
10.254760 
10.254462 
10.254165 
10.253868 
10.253571 
10.253274 



10.252977 
10.252681 
10.252364 
10.252087 
10.251791 
10.251495 
10.251199 
10.250903 
10.250607 
10.250311 



10.250015 
10.249719 
10.249424 
10.240128 
10.248833 
10.248538 
10.248243 
10.247948 
10.247653 
10.247358 



10.247063 
10.246769 
10.246474 
10.246180 
10.245885 
10.245591 
10.245297 
10.245003 
10.244709 
10.244415 



10.244122 
10.243828 
10.243535 
10.243241 
10.242048 
10.242655 
10.242362 
10.242069 
10.241776 
10.241483 



Co-tang. 
60 Degrees. 



Secant. 



10.058181 
10.058251 
10.053321 
10.058391 
10.058461 
10.058531 
10.058602 
10.058672 
10.058742 
10.058813 
10.058883 



10.314429 
10.414201 
10.313973 
10.313746 
10.313518 
10.313291 
10.313064 
10.312837 
10.312611 
10.312384 
10.312157 



10.058954 
10.059025 
10.059095 
10.050166 
10.059237 
10.059307 
10.059378 
10.059449 
10.059520 
10.059591 



10.059662 
10.069733 
10.059804 
10.059875 
10.059946 
10.060018 
10.060080 
10.060160 
10.060232 
10.060303 



10.060375 
10.060446 
10.060518 
10.060590 
10.060661 
10.060733 
10.060805 
10.060877 
10.060948 
10.061020 



10.241190 
10.240898 
10.240605 
10.240313 
10.240021 
10.239728 
10.239436 
10.239144 
10.238852 
10.238561 



Tang. 



10.061092 
10.061164 
10.061237 
10.061309 
10.061381 
10.061453 
10.061525 
10.061598 
10.061670 
10.061742 



Co-sec. I u 



10.311931 
10.311705 
10.311479 
10.311253 
10.311028 
10.310802 
10.310577 
10.310352 
10.310127 
10.309902 



10.309677 
10.309452 
10.309228 
10.309004, 
10.808780 
10.308556 
10.308332 
10.308108 
10.807885 
10.307661 



10.807438 
10.307215 
10.306992 
10.306760 
10.306547 
10.306324 
10.306102 
10.306880 
10.305658 
10.305436 



10.305214 
10.304993 
10.304771 
10.304550 
10.304320 
10.304108 
10.303887 
10.303666 
10.303446 
10.303225 



10.061815 
10.061887 
10.061960 
10.062033 
10.062105 
10.062178 
10.062251 
10.062324 
10.062396 
10.062460 



Co-sec. 



10.303005 
10.302785 
10.302565 
10.30234^ 
10.302126 
10.301006 
10.301687 
10.301468 
10.301249 
10.301030 



Secant. 



39 
38 
37 
36 
35 
34 
33 
32 
31 
30 




8 
7 
6 
5 
4 
3 
.2 
1 
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LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



3U Degrees. 




1 
2 
3 
4 
6 
6 
7 
8 

10 



11 
12 
13 
14 
15 
16 
17 
18 
10 
20 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



31 
32 
33 
34 
35 
36 
37 
38 
39 
40 



41 
42 
43 

44 
45 
46 
47 
48 
49 
50 



Sine. 



9.698970 
9.099189 
9.699407 
9.699626 
9.699844 
9.700062 
9.700280 
9.700-198 
9.700716 
9.700933 
9.701151 



9.701308 
9.701585 
9.701802 
9.702019 
9.702236 
9.702452 
9.702669 
9.702885 
9.703101 
9.703317 



9.703583 
9.703749 
9.703964 
9.704179 
9.704305 
9.704610 
9.704825 
9.705040 
9.705254 
9.705169 



9.705683 
9.705898 
9.706112 
9.706326 
9.706539 
9.706753 
9.706967 
9.707180 
9.707393 
9.707606 



51 
62 
53 
54 
55 
56 
67 
68 
59 
60 



M 



9.707819 
9.708032 
9.708245 
9.708158 
9.708670 
9.708882 
9.709094 
9.709300 
9.709518 
9.709730 



9.709941 
9.710163 
9.710361 
9.710575 
9.710786 
9.710997 
9.711208 
9.711419 
9.711629 
9.711839 



Co-sine. 



Diff. 



364 
364 
364 
364 
363 
363 
363 
363 
363 
362 

362 
362 
362 
361 
361 
361 
361 
360 
360 
360 

360 
359 
359 
359 
359 
359 
358 
358 
358 
358 

357 
357 
357 
357 
356 
356 
356 
356 
355 
355 

355 
355 
354 
354 
354 
354 
353 
353 
353 
353 

353 
352 
352 
352 
852 
351 
351 
351 
351 
350 



Co-sine. 



9.937531 

9.937458 

9.937385 

9.937312 

9.937238 

9.937265 

9.937092 

9.9370191 

9.936946 

9.036872 

9.936799 



9.936725 
9.936652 
9.936578 
9.936505 
9.936131 
9.936357 
9.936284 
9.936210 
9.936136 
9.936062 



9.935988 
9.935914 
9.935840 
9.935766 
9.935692 
9.935618 
9.035543 
9.935469 
0.935395 
9.935320 



9.935246 
9.935171 
9.935097 
9.9i5022 
9.934948 
9.934873 
9.934798 
9.934723 
9.934649 
9.934574 



9.934499 

9.934424 

9.9343491 

9.934274 

9.934199 

[9.934123 

9.934048 

9.933973 

9.933898 

9.933822 



D. 



9.933747 
9.933671 
9.933596 
9.933520 
9.933446 
0.933369 
0.933293 
9.933217 
9.933141 
9.933066 



Sine. 



121 
122 
122 
122 



9.761439 
9.761731 
9.762028 
9.762314 
0.762606 



J?? 9.762897 



122 
122 
122 
122 
122 

122 
122 
123 
123 
123 
123 
123 
123 
123 
123 

123 
123 
123 
123 
124 
124 
121 
124 
124 
124 

124 
124 
124 
124 
124 
124 
124 
125 
125 
125 

125 
125 
125 
125 
125 
125 
125 
125 
125 



0.763188 
9.763479 
9.763770 
9.764061 
9.764352 



9.764643 
9.764933 
9.765224 
9.765514 
9.765805 
9.766995 
9.766385 
9.766676 
9.766966 
9.767255 



Tang. 



9.767545 
9.767834 
9.768124 
9.768414 
9.768703 
9.768992 
&.769281 
9.769570 
9.769860 
9.770148 



9.770437 
9.770726 
9.771015 
9.771303 
9.771592 
0.771880 
9.772168 
9.772457 
9.772745 
9.773033 



9.773321 
9.773608 
9.773896 
9.774184 
9.774471 
9.774759 
9.775046 
9.775333 
9.775621 

'^** 9.775908 

126 



9.776196 
3^^9.776482 
:£? 9.776769 

9.777066 
,-^9.777342 
ff? 9.777628 
:;2 9.777916 
f*^ 9.778201 
f;J 9. 778487 
*^^ 9. 778774 



Diff. 



486 
486 
486 
486 

485 
486 
485 
486 

485 
486 

4B5 

484 
484 
484 
484 
484 
484 
483 
483 
483 

483 
483 
488 
482 
482 
482 
482 
482 
482 
481 

481 
481 
481 
481 
481 
481 
480 
480 
480 
480 

480 
480 
480 
470 
479 
479 
479 
479 
479 
478 

478 
478 
478 
478 
478 
478 
477 
477 
477 
477 



Co*tang. 



Co -tang. * 
59 Degrees. 



0.238561 
0.238260 
0.237977 
0.237686 
0.237894 
0.237103 
0.236812 
0.236621 
0.236230 
0.236039 
0.235648 



0.235357 10 
0.235067 10 
0.23477610 
0.23448610 
0.234195 10 
0.233905 10 
0.233616 10 
0.233325 10 
0.233035 10 
0.232746 10 



0.232455 
0.232166 
0.23l876ri0 

0.231586 
0.231297 
0.231008 
0.230719 
0.230430 
0.230140 
0.2298.52 



0.229563 
0.229274 
0.228985 
0.228697 
0.228408 
0.228120 
0.227832 
0.227643 
0.227266 
0.226967 



0.226679 



0.22639210 
0.22610410 
0.22581610 
0.22552010 
0.22624110 
0.224954 10 
0.224667 10 
0.22437910 
0.22409210 



Secant. 



10.062460 
10.062542 
10.062615 
10.062688 
10.062762 
10.062835 
10.062908 
10.062981 
10.063064 
10.063128 
10.063201 



.063275 
.063348 
.063422 
«063495 
.063669 
.063643 
.063716 
.063790 
.063864 
.063938 



10 
10 



10 
10 
10 
10 
10 
10 
10 



.064012 
.064086 
.064160 
.064234 
.064308 
.064382 
.064457 
.064531 
.664605 
.064680 



10.064254 
10.06482& 
10.064903 
10.064978 
10.065052 
10.065127 
10.065202 
10.065277 
10.065351 
10.0654261 



10 



.006601 

.065576 

.066651 

.0657261 

.066801 

.066877 

.066952 

.066027 

.066102 

.066178 



Co-seo. 



0.223805! 10 
0.22361810 
0.22323110 
0.222945 10 
0.222668|l0 
0.22237210 
0.22208610 
0.22179910 
0.22161810 
0.22122610 



.066263 
.066329 
.066404 
.066480 
.066565 
.066681 
.066707 
.066783 
.066869 
.066934 



0.301080 
0.800811 
0.800693 
0.300374 
0.300156 
0.200938 
0.290720 
0.299602 
0.299284 
0.299067 
0.296849 



0.298632 
0.298416 
0.298108 
0.297981 
0.297764 
0.207648 
0.297331 
0.297116 
0.296800 
0.296688 



0.296467 
0.296261 
0.296036 
0.295821 
0.296605 
0.295390 
0.295176 
0.294960 
0.294746 
0.294531 



0.294317 
0.294102 
0.293888 
0.203674 
0.208461 
0.293247 
0.203088 
0.292820 
0.202607 
0.292894 



0.292181 
0.201968 
0.291766 
0.291642 
0.291880 
0.291118 
0.290906 
0.290694 
0.290482 
0.290270 



0.2900691 

0.280647 

0.280636 

0.289426 

0.289214 

0.289003 

0.288792 

0.288581 

0.288871 

0.288161 



Tang. » Co-sec. ' Seomt. 



89 
38 
87 
86 
86 
84 
88 
32 
31 
80 



29 
28 
27 
26 
26 
24 



21 



19 
18 
17 
16 
16 
14 
18 
12 
11 
10 



9 
8 
7 
6 
6 
4 
8 
2 
1 
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1 

2 
8 
4 
6 
6 

r 

8 

9 

10 



SI 
S2 
S3 
S4 
S5 
36 
S7 
t8 
39 
40 



LOGARITHMIC SINES , TANGENTS, AND SECANTS. 

-— -^ — 




9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



Sine. 

Tiiiio 

718050 
712260 
712469 
718679 
712889 
713008 
713308 
713517 
713726 
713935 



9 
9 
9 
9 
9 

9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



Diff. 



714144 
714362 
714561 
714769 
714978 
715186 
715394 
715602 
715809 
716017 



716224 
716432 
716639 
716816 
717053 
717259 
717466 
717673 
717879 
718085 



718291 

718497 

718703 

7189091 

719114 

7198201 

719525 

710730 

719935 

720140 



720345 
7205491 
720754 
720958 
721 162 
721S66 
721570 
721774 
721978 
722181 



722985 
722588 
722791 
722994 
723197 
723400 
723603 
728805 
724007 
724210 



Co-sine. 



350 
350 
350 
349 
349 
349 
349 
349 
348 
348 

S46 

348 
347 
347 
347 
347 
347 
346 
346 
346 

346 
345 
345 
345 
845 
845 
344 
344 
344 
344 

348 
343 
343 
343 
348 
342 
342 
342 
342 
841 

841 
841 
341 
810 
340 
840 
840 
340 
339 
839 

839 
389 
839 
338 
388 
388 
388 
337 
337 
837 



Co-sine. D. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 

9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



933066 

932990 

932914 

932838 

932762 

932685 

0826091 

982583 

932457 

932380 

032304 



932228 
932151 
932075 
931996 
931921 
931845 
931768 
931691 
931614 
931537 



9314604 

9S1383 

931306 

931229 

931152 

931075 

930998 

930921 

930843 

930766 



9306881 

930611 

930533 

930456 

930378 

930800 

930228 

930145 

930067 

9299891 

929911 
929833 
929755 
929677 
920599 
929621 
929442 
929364 
929286 
929207 



929129 
929050 
928972 
928893 
928815 
928736 
928657 
928578 
928499 
938420 



9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 



126 
127 
127 
127 
127 
127 
127 
127 
127 
127 

127 
127 
127 
128 
128 
128 
128 
128 
128 
128 

128 
128 
128 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



129 
129 
129 
129 
129 
129 

129 
129 
129 
129 
129 
129 
130 
ISO 
130 
180 



130 g 

130*^ 

130 

130 

180 

130 

ISO 

130 

131 

131 

131 
131 
131 
ISl 
131 
131 
131 
181 
181 
181 



SlDeg^es. 



Tang. I Diff. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 



Sine. 



t 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



778774 
779060 
779346 
779632 
779918 
780203 
780489 
780775 
781060 
781346 
781631 



7819161 

782201 

782486 

782771 

783056 

783341 

783626 

783910 

784195 

7844791 



784764 
785048 
785332 
785616 
785900 
786184 
786168 
786752 
787036 
787S19 



787603 
787886 
788170 
788453 
788736 
789019 
789302 
789585 
789868 
790151 



790433 
790716 
790999 
791281 
791563 
791846 
792128 
792410 
792692 
792974 



793256 
793538 
793819 
794101 
794383 
794664 
794945 
795227 
795508 
795789 



477 
477 
477 
476 
476 
476 
476 
476 
476 
476 

475 
475 
475 
475 
475 
475 
475 
474 
474 
474 

474 
474 
474 
474 
473 
473 
473 
473 
473 
473 

473 
472 
472 
472 
472 
472 
472 
472 
471 
471 

471 
471 
471 
471 
471 
470 
470 
470 
470 
470 

470 
470 
469 
469 
469 
469 
469 
469 
460 
468 



Co- tang. 



V 



Co-tang. 



0.221226 
0.220940 
0.220654 
0.220368 
0.220082 
0.219797 
0.219511 
0.210225 
0.218940 
0.218654 
0.218360 



0.218084 
0.217799 
0.217514 
0.217229 
0.216944 
0.216659 
0.216874 
0.216090 
0.215805 
0.215521 



0.215236 
0.214952 
0.214668 
0.214384 
0.214100 
0.213816 
0.213532 
0.213248 
9.212964 
0.212681 



Secant. 



0.212397 
0.212114 
0.211830 
0.211547 
0.211264 
0.210981 
0.210698 
0.210415 
0.210132 
0.200649 



9.200667 
0.200284 
0.209001 
0.208719 
0.208437 
0.208154 
.0.807872 
10.207590 
0.807S08 
0.207026 



0.206744 
0.206468 
0.206181 
0.205809 
0.205617 
0.205S36 
0.205065 
0.204773 
0.204402 
0.204211 



58 Degrees. 



Tang. 



0.066984 
0.067010 
0.067086 
9.067162 
0.067238 
9.067815 
0.067891 
0.067467 
0.06754S 
0.067620 
0.067696 



0.067772 
0.067849 
0.067926 
0.068002 
0.068079 
0.068156 
0.068282 
0.068309 
0.068386 
0.068463 



Co-sec. 



0.068540 
0.068617 
0.068694 
0.068771 
0.068848 
0.068925 
0.069002 
0.069079 
0.069157 
0.069234 



0.069312 
0.069389 
0.069467 
9.069544 
0.069622 
0.069700 
0.069777 
0.069856 
0.069933 
0.070011 



0.070089 
0.070167 
0.070246 
0.070328 
0.070401 
0.070479 
0.070568 
0.070686 
0.070714 
0.070798 



0.070871 
0.070950 
0.071028 
0.071107 
0.071185 
0.071264 
0.071348 
0.071422 
0.071601 
0.071580 



Co-sec. 



0.288161 
0.287950 
0.287740 
0.287531 
0.287821 
0.287111 
9.286902 
0.286692 
0.286483 
9.286274 
0.286065 



0.286856 
0.285648 
0.885489 
0.885881 
0.885088 
0.884814 
0.884606 
0.884398 
9.884191 
0.288983 



0.288776 
0.288568 
0.283361 
0.283154 
0.282947 
0.282741 
0.2825S4 
0.282327 
0.282121 
0.281915 



0.281709 
0.281503 
10.281297 
0.281091 
0.280886 
0.280680 
0.880475 
0.880870 
0.880066 
0.879860 



0.870665 
0.879461 
0.879846 
0.870048 
0.878838 
0.8786S4 
0.878430 
0.878886 
0.878088 
0.877819 



0.877615 
0.877418 
0.877809 
0.877006 
0.876803 
0.876600 
0.876397 
0.876195 
0.875998 
0.875760 



Secant. 



60 
69 
68 
67 
56 
55 
54 
68 
58 
51 

— 
49 

48 
47 
46 
45 
44 
48 
48 
41 
40 



89 
S8 
87 
86 
85 
84 
88 
88 
81 
SO 



81 



19 
18 
17 
16 
16 
14 
18 
18 
11 
10 



9 

8 
7 
6 
5 

4 
8 
8 
1 




J^ TABLE XIX. 

IiOOARITHMIC SINESy TANGJBNT8, AND SECANTS. 





a 

s 

4 

6 

£ 7 
B 

9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



U 
U 

M 

1^ 
17 
18 
19 



SI 



^ 

H 
^ 



87 

99 
B9 



91 
88 

M 
S4 

99 

«r 

99 

99 
49 



41 
48 
49 
44 

46 

46 
47 
48 
49 
99 



9r 

98 
93 
94 
99 
66 
97 
98 
99 
69 




9 

9 
9 
9 
9 
9 
9 
9 
9 



M' 



Sine. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



Dtff. Co-nne. 



724210 
724412 
7246U 
724816 
726017 
726219 
726420 
726622 
726829 
726024 
726226 



726496 
726696 
726897 
787027 
727228 
727488 
787688 
787888 
788027 
728227 



788427 

7886861 

788886 

729094 

729299 

729492 

729621 

729890 

790018 

7S0217 



720416 
790618 
790811 
791009 
791206 
781404 
731608 
731799 
781996 
739199 



792990 
7326^7 
782784 
798980 
788177 
788878 
789690 
799766 
789961 
794167 



78a68 

784649 
78^744 
784989 
79^196 
786880 
786686 
786719 
786914 
796109 



Co-line. 



887 

387 
836 
836 
336 
886 
386 
885 
385 
336 

836 
334 
834 
334 
834 
834 
833 
888 
883 
338 

338 

338 
382 
832 
832 
331 
831 
881 
831 
330 

330 
830 
380 
880 
829 
829 
829 
329 
829 
828 

888 

828 
888 
888 
887 
887 
327 
827 
827 
886 

886 
886 
886 
825 
826 
826 
825 
826 
884 
884 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



9. 
9. 
9. 
9.. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



988420 
098342 
928263 
928188 
928104 
988026 
997946 
927867 
927787 
927708 
927629 



927649 
927470 
927890 
927810 
927891 
927161 
997071 
926991 
926911 
926831 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



926761 
926671 
926691 
926611 
926481 
926361 
926270 
926190 
926110 
996029 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9, 
9. 



926949 
926868 
985788 
986707 
926686 
986646 
986465 
985384 
986308 
926228 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



986141 
996060 
924979 
924897 
924816 
924786 
924664 
924672 
924491 
9244091 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



924828 
994246 
924164 
924088 
924001 
923919 
928887 
928766 
929678 
993691 



Sfne. 



El 

182 
132 
132 
132 
132 
132 
132 
132 
132 
132 

132 
132 
193 
133 
133 
133 
138 
133 
183 
138 

183 
183 
133 
133 
134 
184 
184 
134 
184 
134 

184 
134 
184 
184 
184 
134 
185 
135 
186 
185 

186 
196 
136 
185 
185 
185 
136 
186 
136 
186 

186 
186 
186 
136 
186 
136 
136 
136 
13* 
137 



9 
9 
9 
9 
9 

9 
9 
9 
9 
9 



82 Degrees^ 
Tang. Diff. 



9 
,9 



795789 
796070 
796361 
7966S2 
796919 
797194 
797475 
797766 
7980:16 
798916 
798696 



798877 
799157 
799437 
799717 
799997 
800277 
800567 
800896 
801116 
801896 



801676 
801056 
802284 
802518 
802792 
803072 
803361 
803630 
803908 
804187 



804466 
804746 
805023 
805802 
805680 
805869 
806137 
806416 
806698 
806971 

80/849 
807527 
807806 
808089 
808361 
808688 
808916 
809193 
809471 
809748 



810026 
810302 
810580 
810867 
811184 
811410 
811687 
811964 
818941 
812517 

Co-tang, 

67 Di 

m 



468 
468 
468 
468 
468 
468 
468 
467 
467 
467 

467 
467 
467 
467 
467 
466 
466 
466 
466 
466 

466 
466 
466 
465 
465 
465 
466 
465 
465 
466 

466 
464 
464 
464 
464 
464 
464 
464 
464 
469 

468 
468 
463 
468 
463 
468 
468 
462 
462 
462 

462 
468 
468 
468 
468 
461 
461 
461 
461 
461 



Co-tang. 



0.204211 
0.203910 
0.203649 
0.203368 
0.203087 
0.202806 
0.202626 
0.202846 
0.201964 
0.201684 
0.201404 



0.201123 
0.200843 
0.200668 
0.200283 
0.200003 
0.199728 
0.199443 
0.199164 
0.198884 
0.199604 



0.198326 
0.198045 
0.197766 
0.197487 
0.197208 
0.196928 
0.196649 
0.196970 
0.196092 
0.196813 



0.195694 
0.196966 
0.194977 
0.194698 
0.194420 
0.194141 
0.193868 
0.198686 
0.193807 
0.193029 



0.199761 
0.192473 
0.199196 
0.191917 
0.191639 
0.191962 
0.191084 
0. 190607 
0.190589 
0.190868 



Secant. 



0.189976 
0.189698 
0.189420 
0.189143 
0.188866 
9.188690 
0.188813 
0.188036 
0.187760 
0.187483 



Tang. 



071680 
071668 
071787 
071817 
071896 
071976 
072051 
072188 
072213 
072202 
072371 



072461 
072630 
072610 
072690 
078769 
072849 
072929 
073009 
073069 
073109 



079249 
079329 
073409 
073489 
078669 
073649 
073780 
078810 
073890 
078971 



074061 
074182 
074218 
074293 
074874 
074455 
074686 
074616 
074607 
074778 



074860 
074940 
076021 
076103 
076184 
076266 
076346 
076428 
075609 
075691 



076672 

076764 

076896 

075917 

0769991 

076081 

076169 

076246 

076897 

0764091 



Co-sec. 



276790 
276688 
27698^ 
276184 
274983 
274781 
274680 
2748T8 
974177 
27397^ 
278776 



273674 
273374 
273178 
272978 
272772 
272672 
272372 
272172 
271973 
871778 



271678 
271874 
271176 
270976 
270777 
270578 
270870 
270180 
269968 
860788 



869685 
269SS7 
269189 
268991 
968794 
268596 
868898 
868801 
868004 
867807 



867610 
867419 
867816 
267020 
266828 
266627 
266481 
866886 
866039 
866848 



866647 

866461 

8668661 

866061 

864866 

864670 

864476 

864891 

8640661 

868891 



60 
69 
68 
67 
66 
66 
64 
63 
68 
61 
69 



49 
48 
47 
46 
46 
44 

a 

48 
41 
40 



89 
98 
97 
36 
86 
84 



88 

81 

89 



88 
87 



86 
84 



81 



19 
18 
17 
16 
16 
14 
13 
18 
11 
10 



9 

8 
7 

6 
6 

4 
8 
8 
1 




Co-sec. *Secant. ' m 



128 TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



S4 Degrees. 




I 
2 
8 
4 
5 
6 
7 
6 
9 
10 



11 
18 
IS 
14 
Iff 
16 
17 
18 
19 



21 



23 
24 
25 
26 
27 
28 
29 
»0 



31 
32 
33 

34 
35 

36 

37 
38 
39 
40 



51 
52 
53 
54 

55 
56 
57 
58 
59 
60 



9.747662 
9.747749 
9.747936 
9.748123 
9.748310 
9.748497 
9.748683 
9.748870 
9.749056 
9.749243 
9.749429 



9.749615 
9.749801 
9.749967 
9.750172 
9.750358 
9.750543 
9.750729 
9.750914 
9.751099 
9.751284 



Sine. Diff. 



9.751469 
9.751654 
9.751839 
9.752023 
9.752208 
9.752392 
9.752576 
9.752760 
9.752944 
9.753128 



9.753312 
9.753495 
9.753679 
9.7538C2 
9.754046 
9.754229 

9.7544U 
9.754595 
9.754778 
9.754960 



9.755143 
9.755326 
9.755508 
9.755600 
9.755872 
9.756054 
9.756236 
9.756418 
9.766600 
9.756783 



9.756963 
0.757144 
9.757326 
9.757507 
9.757688 
9.757869 
9.758050 
9.758230 
9.758411 
9.758591 



Co-line. 



312 
312 
312 
311 
311 
311 
311 
,311 
310 
310 

310 
310 
310 
309 
309 
309 
300 
309 
308 
308 

308 
308 
308 
308 
307 
307 
307 
307 
307 
306 

306 
306 
306 
306 
305 
305 
305 
305 
305 
804 

304 
304 
304 
204 
804 
808 
808 
308 
303 
303 

302 
802 
302 
302 
302 
301 
301 
301 
301 
301 



9.917634 
9.917648 
9.917462 
9.917376 
9.917290 
9.917204 
9.917118 
9.917032 
9.916946 
9.916859 



Co-sine; 



9.918674 
9.918489 
9.918404 
9.918318 
9.918233 
9.918147 
9.918062 
9.917976 
9.917891 
9.917806 
9.9177191 



9.916773 
9.916687 
9.916600 
9.916514 
9.916427 
9.916341 
9.916254 
9.916167 
9.916081 
9.915994 



9.915907 
9.915820 
9.915733 
9.916646 
9.915659 
9.915472 
9.915385 
9.916297 
9.915210 
9.915123 



9.915036 
9.914948 
9.914860 
9.914773 
9.914685 
9.914598 
9.914510 
9.914422 
9.914334 
9.914246 



9.91416b 
9.914070 
9.913982 
9.913894 
9.913806 
9.913718 
9.913630 
9.913541 
9.913463 
9.913365 



Sine. 



U. 



142 
142 
142 
142 
142 
142 
143 
143 
143 
143 

148 
143 
143 
143 
143 
143 
143 
144 
144 
144 

144 
144 
144 
144 
144 
144 
144 
144 
145 
146 

146 
146 
146 
146 
146 
146 
146 
146 
146 
146 

146 
146 
146 
146 
146 
146 
146 
146 
146 
146 

147 
147 
147 
147 
147 
147 
147 
147 
147 
147 



Tang. 



9.828987 
9.829260 
9.829632 
9.829606 
9.830077 
9.830349 
9.830621 
9.830893 
9.831165 
9.881437 
9.831709< 



9.834696 
9.884967 
9.835238 
9.835509 
9.835780 
9.836051 
9.836322 
9.836693 
9.836864 
9.837134 



9.831981 
9.832263 
9.832525 
9.882796 
9.833068 
9.883339 
9.883611 
9.883882 
9.834154 
9.834426 



9.837406 
9.837676 
9.837946 
9.838216 
9.838487 
9.838767 
9.839027 
9.839297 
9.889668 
9.839838 



9.840108 
9.840378 
9.840647 
19.840917 
9.841187 
9.841457 
9.841726 
9.841996 
9.842266 
9.842535 



9.842806 
9.848074 
9.843343 
9.843612 
9.843882 
9.844161 
9.844420 
9.844689 
9.844968 
9.845227 



Diff. 



454 
434 
464 
454 
454 
454 
453 
453 
463 
463 

463 
453 
453 
453 
453 
463 
452 
452 
452 
452 

452 
462 
452 
462 
462 
452 
451 
461 
451 
461 

451 
461 
451 
461 
451 
461 
450 
450 
460 
450 

450 
450 
460 
450 
450 
450 
449 
449 
449 
449 

449 
449 
449 
449 
449 
449 
448 
448 
448 
448 



Co-tang. 



Co-tang.l 



0.1/1013 
0.170740 
0.170468 
0.17019a 
0.169923 
0.169661 
0.169379 
0.169107 
0.168836 
0.168563 
0.168291 



0.168019 
0.167747 
0.167476 
0.167204 
0.166932 
0.166661 
0.166389 
0.166118 
0.165846 
0.163576 



0.166304 
0.166033 
0.164762 
0.164491 
0.164220 
0.163949 
0.16367b 
0.163407 
0.163136 
0.162866 

0.162.1 93 
0.162326 
0.162064 
0.161784 
0.161613 
0.161243 
0.160973 
0.160703 
0.160432 
0.160162 



Secant. 



10.081426 
10.081611 
10.081596 
10.081682 
10.081767 
10.081853 
10.081938 
10.082024 
10.082109 
10.082196 
10.082281 



10.082366 
10.082452 
10.082538 
10.082624 
10.082710 
10.082796 
10.082882 
10.082968 
10 083054 
10.083141 



0.159892 
0.150622 
0.159353 
0.159083 
0.158813 
0.158543 
0.158274 
0.158001 
0.157734 
0.I5T466 



0.157195 
0.156926 
0.156657 
0.156388 
0.156118 
0.155849 
0.155580 
0.156311 
0.156042 
0.154778 



Tang. 



10.083227 
10.083313 
10.083400 
10.083186 
10.083573 
10.083659 
10.088746 
10.083833 
10.083919 
10.084006 



Co-sec. 



10.084093 
10.084180 
10,084267 
10.084364 
10.084441 
10.084628 
10.084016 
10.034703 
10.084790 
10.084877 



10.084966 
10.036062 
10.085140 
10.085227 
10.085316 
10.085402 
10.085490 
10.085578 
10.085666 
10.085761 



10.085842 
10.085930 
10.086018 
10.086106 
10.086194 
10.066282 
10.086370 
10.086459 
10.086547 
10.086635 



Co-seo. 



0.262438 
0.252261 
0.262064 
0.261877 
0.261690 
0.251603 
0.2513^ 
0.251130 
0.260914 
0.260757 
0.260571 



0.260385 
0.260199 
0.260013 
0.249828 
0.249642 
0.249167 
0.249271 
0.249086 
0.248901 
0.248716 



0.248531 
0.248346 
0.248161 
0.247977 
0.247792 
0.247608 
0.247424 
0.247240 
0.247056 
0.246872 



0.24fj688 
0.246505 
0.246321 
0.246138 
0.245954 
0.246771 
0.245588 
0.245405 
0.245222 
0.24 i040 

0.244857 
0.244674 
0.244492 
0.244310 
0.244128 
0.243946 
0.243764 
0.243582 
0.243^106 
0.243218 



O.243037 
0.242856 
0.242674 
0.242493 
0.242312 
0.242131 
0.241950 
0.241770 
0.241589 
0.241 



Secant. 



4M 
itTl' 



89 
38 
37 
36 
35 
34 
33 
32 
31 
30 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 

a 
1 





55 Degrees. 
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35 Degrees. 




1 
2 
8 
4 
5 
6 
7 
8 
9 
10 



11 
12 
IS 
14 
16 
16 
17 
16 
19 
20 

21 
22 

2S 
24 
25 
26 
27 
28 
29 
SO 



SI 
32 
3S 

S4 
S5 
86 
87 

S8 
89 
40 



41 
42 
43 
44 

45 
46 
47 
48 
49 
_50 

51' 

52 

53 

54 

55 

56 

57 

58 

59 

60 



9.760569 
9.760748 
9.760927 
9.761106 
9.761285 
9.761464 
9.761642 
9.761821 
9.761999 
9.762177 



Siue. Diff. , Co-fiine. 



9.758591 
9.758772 
9.758952 
9.759132 
9.759312 
9.759492 
9.759672 
9.759852 
9.760031 
9.760211 
9.760390 



9.762356 
9.762534 
9.762712 
9.762889 
9.763067 
9.763245 
9.763422 
9.763600 
9.763777 
9.763954 



9.764131 

9.7643081 

9.761485 

9.764662 

9.764838 

9.765015 

9.765191 

9.765367 

9.765544 

9.765720 



9.765896 
9.766072 
9.760247 
9.766423 
9.766598 
9.766774 
9.766949 
9.767124 
9.767300 
9.767475 



9.767649 
9.767824 
9.767999 
9.768173 
9.768348 
9.768522 
9.768697 
9.768871 
9.769045 
9.769219 

Co-sine. 



301 
300 
300 
300 
300 
300 
299 
299 
299 
299 

299^ 

298 

298 

298 

298 

298 

298 

297 

297. 

297 

297 
297 
296 
296 
296 
296 
296 
296 
295 
295 

295 
295 
295 
294 
294 
294 
294 
294 
294 
293 

293 
293 
293 
293 
293 
292 
292 
292 
292 
292 

291 
291 
291 
291 
291 
290 
290 
290 
290 

290 

1 



913365 
913276 
913187 
913099 
913010 
912922 
912833 
912744 
912655 
912566 
912477 



912388 
912299 
912210 
912121 
912031 
911942 
911853 
911763 
911674 
911584 



911495 
911405 
911315 
911226 
911136 
911046 
910956 
910866 
910776 
910686 



910596 
910506 
910415 
910325 
910235 
910144 
910054 
909963 
909878 
909782 



909691 
909601 
909510 
909419 
909328 
909237 
909146 
909055 
908964 
908873 



908781 
908690 
908599 
908507 
908416 
908324 
908233 
908141 
908049 
907958 

Sine. 



D. 



147 

147 
148 
148 
148 
148 
148 
148 
148 
148 

148 
148 
140 
149 
149 
149 
149 
149 
149 
149 

149 
149 
149 
150 
150 
150 
150 
150 
150 
150 

150 
150 
150 
150 
151 
151 
151 
151 
151 
151 

151 
151 
151 
151 
151 
152 
152 
152 
152 
152 

152 
152 
152 
•152 
152 
153 
163 
153 
158 
153 



Tang. Diff. 



9 



846227 

845496 

845764 

846033 

846302 

846570 

846839 

847107 

8473761 

847644 

847913 



848181 
848449 
848717 
848986 
849254 
849522 
849790 
850058 
850325 
850593 



860861 

851129 

851390 

851664 

851931 

8521991 

852466 

852733 

853001 

853268 



853535 
853802 
854069 
854336 
854603 
854870 
855137 
855404 
855671 
855938 



866204 
856471 
866737 
857004 
857270 
857537 
857803 
858069 
858336 
868602 



858868 
859134 
859400 
859666 
859932 
860198 
860464 
860730 
860995 
861261 



449 

I 448 
448 
448 
448 
448 
448 
447 
447 
447 

447 
447 
447 
447 
447 
447 
447 
446 
446 
446 

446 
446 
446 
446 
446 
446 
446 
446 
445 
445 

445 
445 
445 
445 
445 
445 
445 
445 
445 
444 

444 
444 
444 
444 
444 
444 
444 
444 
444 
444 

444 
443 
443 
443 
443 
443 
443 
443 
443 
443 



Co-tang. 
54 Degrees. 



Co- tang. 



10.164773 
10.154504 
10.154236 
10.163967 
10.153698 
10.163430 
10.163161 
10.162893 
10.152624 
10.152356 
10 152087 



10.151819 
10.151661 
10.151283 
10.151014 
10.150746 
10.150478 
10.150210 
10.149942 
10.149675 
10.149407 



10.149139 
10.148871 
10.148604 
10.148336 
10.148069 
10.147801 
10.147534 
10.147267 
10.146999 
10.146732 



10.146466 
10.146198 
10.145931 
10.145664 
10 145397 
10.145130 
10.144863 
10.144596 
10.144329 
10.144062 



10.143796 
10.143529 
10.143263 
10.142996 
10.142730 
10.142463 
10.142197 
10.141931 
10.141664 
10.141398 



10.141132 
10.140866 
10.140600 
10.140334 
10.140068 
10.139802 
10.139536 
10.139270 
10.139005 
10.13873 9 

Tang. 



Secant, i Co-sec. 



0.086635 
0.086724 
0.086813 
0.086901 
0.086990 
0.087078 
0.087167 
0.087256 
0.087345 
0.087434 
0.087523 



0.087612 
0.087701 
0.087790 
0.087879 
0.087969 
0.088058 
0.088147 
0.088237 
0.088326 
0.088416 



0.088505 
0.088595 
0.088685 
0.088774 
0.088864 
0.068954 
0.089044 
0.089184 
0.089224 
0.089314 



0.089404 
0.089494 
0.089585 
0.089675 
0.089765 
0.089856 
0.089946 
0.090037 
0.090127 
0.090218 



0.090809 
0.090399 
0.090490 
0.090581 
0.090672 
0.090763 
0.090854 
0.090945 
0.091086 
0.091127 

091219 
0.091310 
0.091401 
0.091493 
0.091584 
0.091676 
0.091767 
0.091859 
0.091951 
0.092042 

Co-sec. 



2414«9 
241228 
241048 
240868 
240688 
240508 
240328 
240148 
239969 
239789 
239610 



239431 
239252 
239078 
238894 
238715 
238536 
288858 
238179 
288001 
237823 



237644 
237466 
237288 
237111 
236933 
286755 
236578 
236400 
236228 
236046 



60 
59 
58 
67 
56 
55 
54 
53 
52 
51 
50 



49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



89 
88 

87 
86 
85 
84 
38 
32 
31 
30 



235869 
235692 
235515 
235338 
235162 
234985 
234809 
234633 
234466 
234280 



234104 

233928 

233753 

233577 

233402 

233226 

233051 

232876! 

232700 

232525 



232351 
232176 
232001 
^31827 
231652 
231478 
231303 
281129 
230955 
230781 



Secant. 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
18 
12 
11 
10 



9 
8 
7 
6 
6 
4 
8 
2 
1 
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36 Degrees. 



Sine. Dift*. Co-sine. 



9.771125 
9.771298 
9.771470 
9.77164S 
9.771816 
9.771987 
9.772169 
9.772331 
9.772603 
9.772676 



21 
^22 
23 
24 
25 
26 
27 
28 
29 
30 



31 
32 
33 
34 

35 
86 
37 
38 
39 
40 



41 
42 
43 
41 

45 
46 
47 
48 
49 
50 



9.769219 
9.769393 
9.769666 
9.769740 
9.769918 
9.770087 
9.770260 
9.770433 
9.770606 
9.770779 
9.770952 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



772847 
773018 
773190 
773361 
773533 
773704 
773875 
774046 
774217 
774388 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



774658 
774729 
774899 
775070 
775240 
776410 
776580 
775750 
775920 
776090 



9.776259 
9.776429 
9.776598 
9.776768 
9.776937 
9.777106 
9.777275 
9.777444 
9.777613 
9.777781 



51 
52 
53 
54 
55 
56 
^^7 
58 
59 
60 



9.777950 
9.778119 
9.778287 
9.778455 
9.778624 
9.778792 
9.778960 
9.779128 
9.779295 
9.779463 

•Co-sine. 



290 
289 

289 
289 

289 
289 

288 
288 
288 
288 

288 
288 
287 
287 
287 
287 
287 
287 
286 
286 

286 
286 
286 
286 
285 
285 
285 
285 
285 
285 

284 
284 
284 
284 
284 
284 
283 
283 
283 
283 

283 
283 
282 
282 
282 
282 
282 
281 
281 
281 

281 
281 
281 
280 
280 
280 
280 
280 
280 
279 



9.906945 
9.906862 
9.906760 
9.906667 
9.906575 
9.906482 
9.906389 
9.906296 
9.906204 
9.906111 



9.907958 
9.907866 
9.907774 
9.907682 
9.907690 
9.907498 
9.907406 
9.907814 
9.907222 
9.907129 
9.907037 



D. 



9.906018 
9.905925 
9.905832 
9.905739 
9.905645 
9.905552 
9.906459 
9.905366 
9.906272 
9.905179 



9.905086 
9.904992 
9.904898 
9.904804 
9.904711 
9.904617 
9.904623 
9.904429 
9.904335 
9.904241 



9.904147 
9.904053 
9.903959 
9.903864 
9.903770 
9.903676 
9.903581 
9.903487 
9.903392 
9.903298 



9.903203 
9.903108 
9.903014 
9.902919 
9.902824 
9.902729 
9.902634 
9.902539 
9.902444 
9.902349 

Sine. 



153 
153 
153 
153 
163 
153 
153 
154 
154 
154 

164 
164 
154 
154 
164 
164 
164 
165 
165 
155 

155 
155 
155 
165 
155 
156 
155 
165 
156 
166 

166 
156 
156 
156 
156 
156 
166 
166 
157 
157 

167 
147 
167 
157 
157 
167 
167 
167 
157 
158 

158 
168 
158 
158 
168 
168 
158 
168 
169 
169 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 



9 

9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9_ 

9" 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 



9 



rang. 



861261 
861527 
861792 
862068 
862323 
862589 
862854 
863119 
863385 
863650 
863915 



864180 
864446 
864710 
864976 
866240 
865505 
866770 
866036 
866300 
866564 



866829 
867094 
867368 
867623 
867887 
868162 
868416 
868680 
868945 
869209 



869473 
869737 
870001 
870265 
870529 
870793 
871057 
871321 
871585 
871849 



872112 
872376 
872640 
872903 
873167 
873430 
873694 
873957 
874220 
874484 



874747 
875010 
876273 
875536 
876800 
876063 
876326 
876589 
876851 
877114 



Co-tang. 



DiC 



443 
443 
448 
442 
442 
442 
442 
442 
442 
442 

442 
442 
442 
442 
442 
441 
441 
441 
441 
441 

441 
441 
441 
441 
441 
441 
441 
441 
440 
440 

440 
440 
440 
440 
440 
440 
440 
440 
440 
440 

440 
439 
439 
489 
439 
439 
439 
439 
439 
439 

439 
439 
439 
439 
439 
438 
438 
488 
488 
488 



Co-tang. I Secant. 



10.188739 
10.188473 
10.138208 
10.137942 
10.137677 
10.137411 
10.137146 
10.186881 
10.136616 
10.136360 
10.136084 



10.135820 
10.135565 
10.135290 
10.135025 
10.184760 
10.134495 
10.134230 
10.133965 
10.133700 
10.133436 



10.092042 
10.092184 
10.092226 
10.092818 
10.092410 
10.092502 
10.092694 
10.092686 
10.092778 
10.092871 
10.092963 



10.133171 
10.182906 
10.182642 
10.132377 
10.132113 
10.131848 
10.131684 
10.131320 
10.131055 
10.130791 



10.130627 
10.130263 
10.129999 
10.129786 
10.129471 
10.129207 
10.128943 
10.128679 
10.128416 
10.128151 



10.127888 
10.127624 
10.127360 
10.127097 
10.126833 
10.126570 
10.126306 
10.126043 
10.125780 
10.125516 



53 Degrees. 



10.126253 
10.124990 
10 124727 
10.124464 
10.124200 
10.123937 
10.123674 
10.123411 
10.123149 
10.12288 6 

Tang. 



10.093065 
10.093148 
10.093240 
10.093338 
10.093425 
10.093518 
10.098611 
10.093704 
10.093796 
10.093889 



10.093982 
10.094076 
10*094168 
10.094261 
10.094355 
10.094448 
10.094541 
10.094634] 
10 094728 
10.094821 



10.094915 10 
10.095008 10 
10.09610210 
10.09519610 
10.09528910 
10.095383 10 
10.09547710 
10.095571 10 
10.09666610 
10.09575910 



10.095853 
10.095947 
10.096041 
10.096186 
10.096230 
10.096324 
10.096419 
10.096613 
10.096608 



10.09670210 



10.096797 

10.096892110 

10.096986|l0 

10.097081 

10.097176110 

10.097271 

10.097866 

10.097461 

10.097566 

10.09765110 



Co-see. 



Co-see. 



10.280781 
10.230607 
10.230434 
10.230260 
10.230087 
10.229918 
10.229740 
10.229567 
10.229394 
10.229221 
10.229048 



10.228876 
10.228702 
10.228630 
10.228357 
10.228185 
10.228013 
10.227841 
10.227669 
10.227497 
10.227325 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



.227153 
.226982 
.226810 
.226639 
.226467 
.226296 
.226125 
.225954 
.225783 
.225612 



.225442 
.225271 
.225101 
.224930 
.224760 
.224590 
.224420 
.224250 
.224080 
.223910 



10 
10 
10 
10 
10 
10 
10 
10 
10 



.223741 
.223571 
.223402 
.223232 
.223063 
.222894 
.222725 
.222556 
.222387 
.222219 



10.222050 

.221881 

.221718 

10.221645 

.221876 

10.221208 

10.221040 

10.22087^ 

10.220705 

.220637 



SecantJI 



39 
38 
37 
36 
35 
34 
83 
32 
81 
80 



29 
28 
27 

25 
U 
28 
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LOGARITHMIC SINES, TANGENTS, AND SECANTS. 

38 Degrees. 




1 
2 

S 
4 
6 
6 
7 
8 
9 
10 



11 
12 
18 
14 
15 
16 
IT 
18 
19 

ao 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



31 
32 
33 
34 

35 
36 
87 
88 
39 
40 



Sine. 



0.789342 
9.789504 
9.789665 
9.789827 
9.789988 
9.790149 
9.790310 
9.790471 
9.790632 
9.790739 
9.790954 



9.791115 
9.791275 
9.791436 
9.791596 
9.791757 
9.791917 
9.792077 
9.792237 
9.792397 
9.792557 



9.792716 
9.792876 
9.793035 
9.793105 
9.793354 
9.793514 
9.793673 
9.793832 
9.793991 
9.794150 



9.794308 
9.794467 
9.794626 
9.794784 
9.794942 
9.795101 
9.795259 
9.795417 
9.795575 
9.795733 



9.795891 
9.796049 
9.796206 
9.796364 
9.796521 
9.796679 
9.796886 
9.796993 
9.797150 
9.797307 



9.797464 
9.797621 
9.797777 
9.797934 
9.798091 
9.798247 
9.798403 
9.798560 
9.798716 
9.798872 

Co-sine. 



Diff. 



269 
269 
269 
269 
269 
269 
268 
268 
268 
268 

268 
268 
267 
267 
267 
267 
267 
267 
266 
266 

266 
266 
266 
266 
265 
265 
265 
265 
265 
265 

264 
264 
264 
264 
264 
264 
264 
268 
263 
263 

263 
263 
263 
263 
262 
262 
262 
262 
262 
262 

261 
261 
261 
261 
261 
261 
261 
2260 
«260 
260 



9.896532 
9.896433 
9.896335 
9.896236 
9.896137 
9.896038 
9.895939 
9.895840 
9.895741 
9.895641 
9.895542 



9.895443 
9.895343 
9.895244 
9.895145 
9.895045 
9.894945 
9.894846 
9.894746 
9.894646 
9.894546 



Co-sine. 



9.894446 
9.894346 
9.894246 
9.894146 
9.894046 
9.893946 
9.893846 
9.893745 
9.893645 
9.893544 



9.893444 
9.898343 
9.893243 
9.893142 
9.893041 
9.892940 
9.892839 
9.892739 
9.892638 
9.892536 



9.892435 
9.892334 
9.892233 
9.892132 
9.892030 
9.891929 
0.891827 
9.891726 
9.891624 
9.891523 



9.b91421 
9.891319 
9.891217 
9.891115 
9.891013 
9.890911 
9.890809 
9.890707 
9.890605 
9 .89050 3 

Sine. 



D. 



164 
165 
165 
165 
165 
165 
165 
165 
165 
165 

165 
166 
166 
166 
166 
166 
166 
166 
166 
166 

166 
167 
167 
167 
167 
167 
167 
167 
167 
167 

167 
168 
168 
168 
168 
168 
168 
168 
168 
168 

168 
169 
169 
169 
169 
169 
169 
169 
169 
169 

169 
170 
170 
170 
170 
170 
170 
170 
170 
170 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 



Tang. 



892810 
893070 
893331 
893591 
893851 
894111 
894371 
894632 
894892 
895152 
895412 



895672 
895932 
896192 
896452 
896712 
896971 
897231 
897491 
897751 
898010 



898270 
898530 
898789 
899049 
899308 
899568 
899827 
900086 
900346 
900605 



900864 
901124 
901383 
901642 
901901 
902160 
902419 
902679 
902938 
903197 



903455 
903714 
903973 
904232 
904491 
904750 
905008 
905267 
905526 
905784 



9.906043 
9.906302 
9.906560 
9.906819 
9.907077 
9.907336 
9.907594 
9.907852 
9.908111 
9.908869 

Co- tang. 

51 Degrees. 



Diff. 



434 
434 
434 
434 
434 
434 
434 
434 
433 
433 

433 
433 
433 
433 
433 
433 
438 
433 
433 
438 

488 
483 
433 
483 
432 
432 
432 
432 
432 
482 

432 
432 
432 
432 
482 
432 
432 
432 
432 
432 

482 
431 
431 
431 
481 
431 
431 
431 
431 
431 

481 
431 
431 
431 
431 
431 
431 
431 
431 
431 



Co-tang 



0.107190 
0.106930 
106669 
0.106409 
0.106149 
0.105889 
0.105629 
0.105368 
0.105108 
0.104848 
0.104588 



0.104328 
0.104068 
0.108808 
0.103548 
0.108288 
0.103029 
0.102769 
0.102509 
0.102249 
0.101990 



0.101780 
0.101470 
0.101211 
0.100951 
0.100692 
0.100432 
0.100173 
0.099914 
0.099654 
0.099395 



0.099136 
0.098876 
0.098617 
0.098858 
0.098099 
0.097840 
0.097681 
0.097821 
6.097062 
0.096808 



0.096545 
0.0962861 
110.096027 
0.095768 
0.095509 
0.095250 
0.094992 
0.094783 
0.094474 
0.094216 



0.093957 
0.093698 
0.093440 
0.093181 
0.092923 
0.092664 
0.092406 
0.092148 
0.091889 
0.091681 

Tang. 



Secant. 



















0. 

0. 



08468 
03567 
03665 
03764 
03863 
03962 
04061 
04160 
04259 
04359 
04458 



04557 
04657 
04756 
04855 
04955 
05055 
05154 
05254 
05354 
05454 



05554 
05654 
05754 
05854 
05954 
06054 
06154 
06255 
06355 
06456] 



065561 

06657 

06757 

06858 

06959 

07060 

07161 

07261 

07362 

07464 



07565 
07666 
07767 
07868 
07970 
08071 
08178 
08274 
08376 
08477 



08579 
08681 
08783 
08885 
08987 
09089 
09191 
09293 
09395 
09497 



Co-sec. 



Co-sec. M 



210658 
210496 
210835 
210178 
210012 
209851 
209690 
209529 
209868 
209207 
209046 



208885 
208725 
208564 
208404 
208243 
208083 
207923 
207768 
207603 
207448 



207284 
207124 
206965 
206805 
206646 
206486 
206327 
206168 
206009 
205850 



205692 
205533 
205374 
205216 
205058 
204809 
204741 
204588 
204425 
204267 



204109 
203951 
208794 
208636 
208470 
203821 
203164 
203007 
202850 
202698 



202586 
202879 
202223 
202066 
201909 
201753 
201597 
201440 
201284 
20112 8 

Secant. 



60 
59 
58 
57 
56 
65 
54 
68 
52 
51 
50 



49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



80 
38 
87 
86 
85 
84 
33 
32 
31 
80 



29 



27 
26 
25 
24 
28 



21 
20 



19 
18 
17 
16 
15 
14 
IS 
12 
11 
W 

"9 

8 
7 
6 
5 
4 
8 
2 
1 




m 



TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



1S3 





1 

2 
8 
4 

6 
6 

T 

8 

9 

10 



9.798872 
9.799028 
9.799184 
9.799SS9 
9.799495 
9.799051 
9.799806 
9.799902 
9.800117 
9.800272 
9.800427 



11 
12 
13 
14 
15 
16 
17 
18 
10 
20 



9.800582 
9.8007S7 
9.800892 
9.801047 
9.801201 
9.801356 
9.801511 
9.801665 
0.801819 
9.801973 



21 
22 



24 
25 
26 
27 

28 
29 
30 



31 
32 
33 
34 

35 
86 
37 
38 
39 
40 



Sine. 



9.802128 
9.802282 
9.802436 
9.802589 
9.802743 
9.802897 
9.803050 
9.803204 
0.803357 
9.803511 



9.803664 
9.S03817 
9.803970 
9.804123 
9.804276 
9.804128 
9.804581 
9.804734 
9.804886 
9.805039 



9.805191 
9.805343 
9.80540S 
9.805617 
9.805799 
9.805951 
9.806103 
9.806254 
9.806106 
0.806557 



9.806709 
9.806860 
9.807011 
9.807163 
9.807314 
9.807465 
9.807615 
9.807766 
9.807917 
9.808067 



K 'Co-sine. 



Diff. 



260 
260 
260 
259 
259 
259 
259 
259 
259 
258 

258 
258 
258 
258 
258 
258 
257 
257 
257 
257 

257 
257 
256 
256 
256 
256 
256 
256 
256 
255 

255 
255 
255 
255 
255 
254 
254 
254 
254 
254 

254 
254 
253 
253 
253 
253 
253 
253 
253 
252 

252 
252 
252 
252 
252 
252 
251 
251 
251 
251 



9.890503 
9.890400 
9.890298 
9.890195 
9.890093 
9.880990 
9.880888 
9.889785 
9.889082 
9.889579 
9.889177 



Co-sine. 



39 Degrees. 



9.889374 
9.889271 
9.889168 
9.889064 
9.888961 
9.888858 
9.888755 
9.888651 
9.888548 
9.888444 



9.888341 
9.888237 
9.888134 
9.888030 
0.887926 
9.887822 
9.887718 
9.887614 
9.887610 
9.887406 



9.887802 
9.887198 
9.887093 
9.886989 
9.886885 
9.886780 
0.886676 
9.886571 
9.886466 
9.886362 



9.886257 
9.886152 
9.886047 
0.885942 
9.885837 
9.885732 
0.885627 
9.885522 
9.885416 
9.885311 



9.885205 
0.885100 
0.884994 
9.884889 
9.884783 
9.884677 
9.884572 
9.884466 
9.884360 
9 .8842 54 

Sine. 



D. 



170 
171 
171 
171 
171 
171 
171 
171 
171 
171 

171 
172 
172 
172 
172 
172 
172 
172 
172 
172 

173 
173 
173 
173 
173 
173 
173 
173 
173 
173 

174 
174 
174 
174 
174 
174 
174 
174 
174 
174 

175 
175 
175 
175 
175 
175 
175 
175 
175 
175 

176 
176 
176 
176 
176 
1761 
176 
176 
176 
176 



9 



Tang. I Diff. 



9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



908369 
908628 
908886 
909144 
909402 
909660 
909918 
910177 
910435 
910693 
910951 



911209 
911467 
911724 
911982 
912240 
912498 
912756 
913014 
013271 
913529 



913787 
914044 
914302 
914560 
914817 
915075 
915332 
915590 
915847 
910104 



916362 
916619 
916877 
917134 
917391 
917648 
917905 
918163 
918420 
918677 



918934 
919191 
919448 
919705 
919962 
920219 
920476 
920733 
020990 
921247 



921503 
921760 
922017 
922274 
9S2530 
922787 
923044 
923300 
923557 
923813 



' Co-tang. 



430 
430 
430 
430 
430 
430 
430 
430 
430 
430 

430 
430 
430 
430 
430 
430 
430 
430 
430 
429 

429 
429 
429 
429 
429 
429 
429 
429 
429 
429 

429 
429 
429 
429 
429 
429 
429 
429 
429 
429 

429 
428 

428 
428 
428 
428 
428 
428 
428 
428 

428 
428 
428 
428 
428 
428 
428 
428 
428 
428 



Co-tang. 



0.091631 
0.091372 
0.091114 
0.090856 
0.090598 
0.090340 
0.090082 
0.089823 
0.089565 
0.089307 
0.089049 



0.088791 
0.088533 
0.088276 
0.088018 
0.087760 
0.087502 
0.087244 
0.086986 
0.086729 
0.086471 



0.086213 
0.085956 
0.085698 
0.085440 
0.085183 
0.084925 
0.084668 
0.084410 
0.084153 
0.083896 



0.083638 
0.083381 
0.083123 
0.08286C 
0.082609 
0.082352 
0.082095 
0.081837 
0.081580 
0.081323 



0.08106610 
0.08080010 
0.08055210 
0.080295 10 
0.08003810 
0.07978110 
0.07952410 
0.07926710 
0.07901010 
0.07875310 



0.078497 
0.078240 
0.077983 
0.077726 
0.077470 
0.077213 



0.07605610 
0.07670010 
0.07644310 
0.07618710 



Tang. 



Secant. 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 



09497 
09600 
09702 
09805 
09907 
lOOlO 
10112 
10215 
10318 
10421 
10523 



10626 
10729 
10832 
10986 
11039 
11142 
11245 
11349 
11452 
11556 



Co-sec. 



11659 
11763 
11866 
11970 
12074 
12178 
12282 
12386 
12490 
12594 



12698 
12802 
12907 
13011 
13115 
13220 
13324 
13429 
13534 
13638 



13743 
18848 
13953 
14058 
14163 
14268 
14373 
14478 
14584 
14689 



14796 
14900 
15006 
15111 
16217 
15323 
15428 
15534 
15640 
157.461 



Co-sec. 











201128 

200972 

200816 

200661 

200505 

200349 

200194 

200038 

99883 

99728 

99573 



99418 
99263 
99108 
98953 
98799 
98644 
98489 
98335 
98181 
98027 



97872 
97718 
97564 
97411 
97257 
97103 
96950 
96796 
96643 
96489 



96336 
96183 
96030 
96877 
95724 
95572 
95419 
95266 
95114 
94961 



948091 19 
94657 
94505 
94853 
94201 
940491 14 
93897 13 
93746 12 



93594 
93443 



93291 
93140 
92989 
92837 
92686 
92535 
92385 
92234 
92083 
9193 3 

Secant. 



60 
69 
68 
67 
56 
55 
64 
63 
62 
61 

— 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 
38 

37 
36 
36 
34 
13 
32 
81 
30 

29 
28 
27 
26 
26 
24 
23 



11 
10 



9 
8 
7 
6 
6 
4 
8 
2 
1 




60 Degrees. 



184 TABLE X[X. 

/.OGARITHMie SINES) TANGENTS, AND SECANTS. 



40 Degrees. 



Ti 



me. 




9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



11 
13 
IS 
14 
15 
16 
IT 
18 
19 

ao 

21 
22 
2$ 
24 

25 
20 
27 
28 
29 
SO 

SI 
S2 
3S 

34 
S3 
S6 
S7 
S8 
S9 
40 

41 
42 
43 
44 

45 
46 
47 
48 
49 
50 



9 
9 
9 
9 
9 
9 
9 

9 
9 



9 

9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



808067 
808218 
808368 
808519 
808069 
808819 
808969 
809119 
809269 
809419 
809569 



809718 
809868 
810017 
810167 
810316 
810465 
810614 
810763 
810912 
811061 



811210 
811358 
811507 
811655 
811804 
811^52 
812100 
812248 
812390 
812544 



812692 
812840 
812988 
813135 
81S28S 
813430 
»13578 
813725 
813872 
:814019 



til4166 
814313 
«14460 
814607 
814753 
814900 
815046 
815193 
815339 
815485 



815632 
815778 
815924 
816069 
816215 
816361 
816597 
816652 
816798 
816943 



TT* Co-sina. 



Diff. Co-sine. 



251 
251 
251 
250 
250 
250 
250 
250 
250 
249 

249 
249 
249 
249 
249 
248 
248 
248 
248 
848 

248 
248 
247 
247 
247 
247 
247 
247 
247 
246 

246 
246 
246 
246 
246 
246 
245 
245 
245 
245 

245 
245 
245 
244 
244 
244 
241 
244 
244 
244 

243 
243 
243 
243 
243 
243 
24ft 
242 
249 
242 



884254 
884148 
884042 
083936 
883829 
883723 
883617 
883510 
883404 
883297 
883191 



883084 
882977 
882871 
882764 
882657 
882550 
882443 
882336 
882229 
882121 



882014 
881907 
881799 
881692 
881584 
881477 
881369 
881261 
881151 
881046 



880938 
880830 
880722 
880613 
880505 
880397 
880289 
880180 
880072 
879963 



.'879855 
879746 
879637 
879529 
879420 
879311 
879202 
879003 
878984 
878875 



878766 
878656 
878547 
878438 
878328 
878219 
878109 
877999 
877890 
877780 

Sine. 



D. 



177 
177 
177 
177 
177 
177 
177 
177 
177 
178 

178 
178 
178 
178 
178 
178 
178 
178 
179 
179 

179 
179 
179 
179 
179 
179 
179 
179 
180 
180 

180 
180 
180 
180 
180 
180 
180 
181 
181 
181 

181 
181 
181 
181 
181 
181 
181 
182 
182 
182 

182 
182 
182 
182 
182 
182 
183 
183 



Tang. 



9.923813 
9.924070 
9.924327 
9.924583 
9.924840 
9.925096 
9.925352 
9.925609 
9.925865 
9.926122 
9.926378 



9.926634 
9.926690 
9.927147 
9.927403 
9.927059 
9.927915 
9.928171 
9.928427 
9.928683 
9.928940 



9.929196 
9.929452 
9.929708 
9.929964 
9.930220 
9.930475 
9.930731 
9.930987 
9.931243 
9.931499 



9.931755 
9.932010 
9.932266 
9.932522 
9.932778 
9.933033 
9.933289 
9.933545 
9.933800 
9.934056 



9.934311 
9.934567 
9.934823 
9.9.S5078 
9.935333 
9.935589 
9 . 935844 
9.936190 
9.936355 
9.936610 



9.936866 
9.937121 
9.9S7376 
9.937682 
9.937887 
9.938142 
9.988398 
.„ 9.938653 
;^ 9.9S8908 
''*T9.9S9163 

Co'tang. 



Diff 



428 
428 
428 
4-/7 
427 
427 
427 
427 
427 
427 

427 
427 
427 
427 
427 
427 
427 
427 
427 
427 

427 
427 
427 
427 
427 
427 
487 
426 
426 
426 

426 
426 
426 
426 
426 
426 
426 
426 
426 
426 

426 
426 
426 
426 
426 
426 
426 
426 
426 
426 

426 
426 
426 
425 
425 
425 
425 
425 
425 
425 



Co-tang. 



0.076187 
0.075930 
0.075673 
0.075417 
0.07516U 
0.074904 
0.074648 
0.074391 
0.074135 
0.073878 
0.073622 



0.073366 
0.073110 
0.072853 
0.072597 
0.072341 
0.072085 
0.071829 
0.071573 
0.071317 
0.071060 



0.070804 
0.070548 
0.070292 
0.070036 
0.069780 
0.069525 
0.069169 
0.069013 
0.068757 
0.068501 



0.06b245 
0.067990 
0.067734 
0.067478 
0.067222 
0.066967 
0.066711 
0.066455 
0.066200 
0.065941 



0.065689 
0.065433 
0.065177 
0.064922 
0.064667 
0.064411 
0.064156 
0.063900 
0.063645 
0.063390 



0.063134 
0.062879 
0.062624 
0.062368 
0.062113 
9.061858 
0.061602 
0.061347 
0.061092 
0.060837 

Tang. 



Secant 



10 
10 












115746 
115852 
115958 
116064 
116171 
116277 
116383 
116490 
116596 
116703 
116809 



116916 

117023 

117129 

117236 

117343 

117450 

U7557|l0 

117664 

117771 



11787910 



117986 
118093 
118201 
118308 
118416 
118523 
118631 
118739 
118847 
118954 



119062 
119170 
119278 
1 19387 
119495 
119603 
119711 
119820 
119928 
120037 



120145 
120254 
120363 
120471 
120580 
120689 
120798 
120907 
121016 
121125 



Co-S6o« 



Co-sec. 



10.191933 
10.191782 
10.191632 
10.1914^1 
10.191331 
10.191181 
10.191031 
10.190881 
10.190731 
10.190581 
10.190431 



10. 
10. 
10. 
LO. 
10. 
10. 



10. 
10. 



10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 



190282 

190132 

189983 

189833 

189684; 

189535 

189386 

189237 

189088 

188939 

188790 
188642 
188493 
188345 
188196 
188048 
1879001 
187752 
187604; 
187456 



10.187308 
10.187160 
10.187012 
10.186865 
10. 1867 ;i 7 
10.186570 
10.186422 
10.186275 
10.186128 
10.185981 



10.186834 
10.185687 
10.185540 
10.185303 
10.185247 
10.18^100 
10.184954 
10.184807 
10.184661 
10.184515 



12123410.184368 
12134410.184222 
12145310.184076 
12156210.183981 
12167210.183785 
12178110.183639 
12189110.183493 
12200110.183348 
12211010.183202 
12222010.183057 



19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



9 
8 
7 

5 
4 
S 
2 
1 




Secant. ^ M- 



49 



Degrega; 



TABLE XIX. J8$ 

tOO^RITHMIC SIN£S, TANGKNT8, AVD SECANTS. 




1 
2 

8 
4 
5 
6 
7 
8 
9 
10 



11 
12 
13 
14 
16 
16 
17 
18 
19 
20 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



31 
32 
33 
34 
35 
36 
37 
38 
30 
40 



41 
42 
43 
44 
45 
40 
7 
8 

4P 

50 






51 
52 
53 
64 
55 
Qfi 
57 
58 
59 
60 



41 Degrees. 



9 
9 
9 
9 
9 

9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



Sme. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



816943 
817088 
817233 
817379 
817524 
817668 
817813 
817958 
818103 
818247 
818392 



818536 
818681 
818825 
818969 
819113 
819257 
819401 
819545 
819689 
819832 



819976 
820120 
820263 
820406 
820550 
820693 
820836 
820979 
821122 
821265 



821407 
821550 
821693 
821835 
821977 
622120 
822262 
822404 
822646 
822688 



822830 
822972 
823114 
823255 
823397 
823539 
823680 
823821 
823963 
824101 



824245 
824386 
824527 
824668 
824808 
824949 
825090 
825230 
825371 
825511 



u 'Co^siiie. 



Diff. Co-sine. 



242 
242 
242 
242 
241 
241 
241 
241 
241 
241 

211 
240 
240 
240 
240 
240 
240 
240 
239 
239 

239 

239 
239 
239 
239 

238 
238 
238 
238 
238 

238 
238 
238 
237 
237 
237 
237 
237 
237 
297 

236 
236 
236 
236 
236 
236 
236 
235 
235 
235 

235 
235 
235 
235 
234 
234 
234 
234 
234 
234 



9. 

9. 

9. 

9 

9. 

9. 

9. 

9. 

9. 

9. 

9. 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



877780 
877670 
877660 
877450 
877340 
877230 
877120 
877010 
876899 
876789 
876678 



876568 
876457 
876347 
876236 
876125 
876014 
875904 
875793 
875682 
875571 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



875459 
875348 
875237 
875126 
875014 
874903 
874791 
874680 
874568 
874456 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



874344 
874232 
874121 
874009 
873896 
873784 
873672 
873560 
873448 
873335 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



873223 
873110 
872998 
872885 
872772 
872659 
872547 
872434 
872321 
872208 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 



872095 
871981 
871868 
871755 
871641 
871528 
871414 
871301 
871187 
871073 



Sih^. 



D. 



183 
183 
183 
183 
183 
184 
184 
184 
184 
1841 

184 
184 
184 
184 
185 
185 
185 
186 
185 
185 

185 
185 
185 
185 
186 
180 
186 
166 
186 
186 

186 
186 
186 
187 
187 
187 
187 
187 
187 
187 

187 
187 
188 
188 
188 
188 
188 
188 
188 
188 

188 
189 
189 
189 
189 
189 
189 
189 
189 
189 



9 
9 
9 
9 
9 
9 
9 
9 



lang. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 

i 



I 



939163 
939418 
930673 
939928 
940183 
940438 
940694 
940949 
941204 
941458 
941714 



941968 
942223 
942478 
942733 
942988 
943243 
943498 
943752 
944007 
944262 



944517 
944771 
945026 
945281 
945535 
945790 
046045 
946299 
946554 
946808 



94706S 
947818 
947572 
947826 
948081 
948336 
948590 
948844 
940099 
940353 



949607 
949862 
950116 
960370 
960625 
950879 
961133 
951388 
961642 
961896 



952150 

962405 

952659 

962913 

963167 

953421 

963675 

963929 

964188 .-., 

964437 *** 



^^ 



Co-tang. 



Diff. 



425 
425 
425 
425 
425 
425 
425 
425 
425 
426 

425 
425 
425 
425 
425 
425 
425 
425 
425 
426 

425 
425 
426 
425 
426 
425 
426 
425 
425 
425 

425 
424 
434 
424 
424 
424 
424 
424 
424 
424 

424 
424 
424 
424 
424 
424 
424 
424 
424 
424 

424 
424 
424 
424 
424 
423 
423 
423 
423 



Co-tang. Secant. 



0.060837 

0.060582 

0.060327 

0. 060072 

0.059817 

0.059562 

0.059306110 

0.059051 

0.058796 

0.058542 

0.058286 



0.058032 
0.057777 
0.057522 
0.057267 
0.057012 
0.056757 
0.066502 
0.056248 
0.055993 
0.055738 



0.055483 
0.055229 
0.054974 
0.054719 
0.054465 
0.054210 
0.053955 
0.053701 
0.053446 
0.053192 



0.052937 
0.052682 
0.052428 
0.052174 
0.051919 
0.051664 
0.061410 
0.051156 
0.050901 
0.060647 



0.050393 
0.050138 
0.049884 
0.049630 
0.049375 
0.049121 
0.048867 
0.048612 
0.048358 
0.048104 



0.047850 
0.047595 
0.047341 
0.047087 
0.046833 
0.04657Q 
0.046325 
0.046071 
0.045817 



0.045568 10 



Tang. 



10. 
10. 
10. 
10. 
10. 
10. 



10. 
10. 
10. 
10. 



122220 
122330 
122440 
122550 
122660 
122770 
122880 
122990 
123101 
123211 
123322 



10.123432 
10.123543 
10.123653 
10.123764 
10.123875 
10.123986 
10.124096 
10.124207 
10.124318 
10.124429 



10.124541 
10.124652 
10.124763 
10.124874 
10.124986 
10.125097 
10.125209 
10.125320 
10.125432 
10.125544 



10.126656 
10.125768 
10.125879 
10.125991 
10.126104 
10.126216 
10.126^28 
10.126440 
10.126552 
10.126665 



10.126777 
10.126890 
10.127002 
10.127115 
10.127228 
10.127841 
10.127453 
10.127566 
10.127679 
10.127792 



10.127906 
10.128019 
10.128132 
10.128245 
10.1283591 
10.128472 
10.128586 
10.128699 
10.128813 
.128927 



Co-seo". 



"Co^ 



sec. 



0.183057 
0.182912 
0.182767 
0.182621 
0.182476 
0.182332 
0.182187 
0.182042 
0.181897 
0.181753 
0.181608 



0.181464 
0.181319 
0.181176 
0.181031 
0.180887 
0.180743 
0.180599 
0.180456 
0.180311 
0.1801681 



0.180024 
0.179880 
0.179737 
0.179594 
0.170450 
0.179307 
0.179164 
0.179021 
0.178878 
0.178736 



0.178593 
0.178450 
0A7S9fi1 
0.1781^ 
0.178023 
0.1778^0 
p. 1777^8 
0.177606 
0.177454 
0.177312 



0.1771T0 
0. 1770^8 
0.176886 
0.176746 
0.176603 
0.176461 
0.1763^0 
0.176179 
0.176037 
0.1758961 



0.175755 
0.1756](4 
0.175473 
0.175332 
0.175102 
0.175051 
0.1749l[0 
0.174770 
0.17462(9 
0.17448.9 

Secant. | 



60 
59 
58 
57 
56 
65 
64 
63 
52 
61 
60 



49 
48 
47 
46 
45 

u 

43 
42 
41 
40 



30 
38 
37 
36 
36 
84 
38 
32 
31 
30 



29 

28 

>7 
26 

26 
24 
28 
22 

21 
20 



19 
18 
17 
16 
16 
14 
18 

12 
11 
10 


8 
7 
6 
6 
4 
8 
2 
1 





1S6 TABLE XIX. 

LOOABITHMIC SINES, TANGENTS, AND SECANTS. 




1 
2 
S 
4 
5 
6 
7 
8 
9 
10 



11 
12 
13 
14 
15 
16 
17 
18 
10 
20 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 

33 
84 

36 
36 
37 
38 
39 
40 




9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



Sine. I Diff. Co-sine. 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



825311 
825661 
825791 
825931 
826071 
826211 
826351 
826491 
826631 
826770 
826910 



827049 
827189 
827328 
827467 
827606 
827745 
827884 
828023 
828162 
828301 



828439 
828578 
828716 
828856 
828993 
829131 
629269 
829407 
829545 
829683 



829821 
829959 
830097 
830284 
830372 
830509 
830646 
830784 
830921 
831058 



831195 
831332 
831469 
831606 
831742 
831879 
832015 
832152 
832288 
832425 



832561 
832697 
832833 
832969 
833105 
833241 
833377 
833512 
833648 
833783 



M Co-sine. 



234 
233 
233 
233 
233 
233 
k33 
233 
233 
232 

232" 

232 

2)2 

232 

232 

232 

282 

231 

231 

231 

231 
231 
231 
231 
230 
230 
230 
230 
230 
230 

230 
229 
229 
229 
229 
229 
229 
229 
229 
22S 

228 
228 
228 
228 
228 
228 
228 
227 
227 
227 

227 
227 
227 
227 
226 
226 
226 
226 
226 
226 



9.871073 
9.870960 
9.870846 
9.870732 
9.870618 
9.870504 
9.870390 
9.870276 
9.870161 
9.870047 
9.869933 



9.869818 
9.869704 
9.869589 
9.869474 
9.869360 
9.869245 
9.869130 
9.869016 
9.868900 
9.868785 



9.868670 
9.868555 
9.868440 
9.868324 
9.868209 
9.868093 
9.867978 
9.867862 
9.867747 
9.867631 



9.867515 
9.867399 
9.867283 
9.867167 
9.867051 
9.866935 
9.866819 
9.866703 
9.866586 
9.866470 



9.866353 
9.866237 
9.866120 
9.866004 
9.865887 
9.865770 
9.805653 
9.865536 
9.865419 
9.866302 



9.865185 
9.865068 
9.864950 
9.864833 
9.864716 
9.864598 
9.864481 
9.864363 
9.864245 
9.864127 



Sine. 



D. 



42 Degrees. 
TaiEi: DTC 



190 
190 
190 
190 
190 
190 
100 
190 
190 
191 

191 
191 
191 
191 
191 
191 
191 
191 
192 
192 

192 
192 
192 
192 
192 
192 
192 
193 
193 
193 

193 
193 
193 
193 
193 
193 
194 
194 
194 
194 

194 
194 
194 
194 
195 
195 
195 
195 
195 
195 

195 
195 
195 
195 
196 
196j 
196 
196 
196 
196 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



954437 
954691 
954945 
955200 
955454 
955707 
955961 
956215 
956469 
956723 
956077 



057231 
957485 
957739 
957993 
958246 
968500 
958754 
959008 
969262 
959516 



959769 
960023 
960277 
960531 
960781 
961038 
961291 
961645 
961799 
962052 



962306 
962560 
962813 
963067 
963320 
963574 
963827 
964081 
964335 
964588 



964842 
965095 
965349 
966602 
965855 
966109 
966362 
966616 
966869 
967123 



967376 
967629 
967883 
968136 
968^89 
968643 
968896 
969149 
969403 
969656 



ICo'tang. 



423 
423 
423 
423 
423 
423 
423 
423 
423 
423 

423 
423 
423 
423 
423 
423 
423 
423 
423 
423 

423 
423 
423 
423 
423 
423 
423 
'423 
423 
423 

423 
423 
423 
423 
423 
423 
423 
423 
423 
423 

422 
422 
422 
422 
422 
422 
422 
422 
422 
422 

422 
422 
422 
422 
422 
422 
422 
422 
422 
422 



47 Detrrees. 



Co- tang. 



0.045563. 
0.045300 
0.045055 
0.044800 
0.044546 
0.044293 
9.044U39 
0.043785 
0.043531 
0.043277 
0.04302S 



0.042769 
0.042515 
0.042261 
0.042007 
0.041754 
0.041500 
0.041246 
0.040992 
0.040738 
0.040484 



0.040231 
0.039977 
0.039723 
0.039469 
0.039216 
0.038962 
0.038709 
0.038456 
0.038201 
0.037948 



0.037694 
0.037440 
0.037187 
0.036933 
0.036680 
0.036426 
0.036173 
0.035919 
0.035665 
0.035412 



0.035158 
10.034905 
10.034651 
10.034898 
10.034145 
10.033891 
10.033638 
10.033384 
10.033131 
10.032877 



10.032624 
10.032371 
10.032117 
10.031864 
10.031611 
10.031357 
10.031104 
10.030851 
10.030597 
10.030344 



Tang. 



Secant. Co-sec. 



10.128927 
10.129040 
10.129154 
10.129268 
10.129382 
10.129496 
10.129610 
10.129724 
10.129839 
10.129953 
10.130067 



10.130182 
10.130296 
10.130411 
10.130626 
10.130640 
10.130765 
10.130870 
10.130985 
10.131100 
10.131215 



10.131330 
10.131446 
10.131660 
10.131676 
10.131791 
10.131907 
10.132022 
10.132138 
10.132253 
10.132369 



10.132485 
10.132601 
10.132717 
10.132833 
10.132949 
10.133065 
10.133181 
10.133297 
10.133414 
10.133630 



10.13364710 
10.13376310 
10.13388010 
10.13399610 
10.13411310 
10. 134230 10 
10.134347 10 
10.13446410 
10.134581 10 
10.13469810 



10.13481510 
10.13493210 
10.13605010 
10.13616710 
10.13628410 
10.13540210 
10.13651010 
10.13663710 
10.13575610 
10.13587310 



Co-sec. 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



74489 
74349 
74209 
74069 
73929 
73789 
73649 
73609 
73369 
73230 
73090 



72951 
72811 
72G72 
72533 
72394 
72265 
72116 
71977 
71838 
71699 



71561 
71422 
71284 
71145 
71007 
70869 
70731 
70593 
70455 
70317 



70179 
70041 
69903 
69766 
69628 
69491 
69354 
69216 
69079 
68942 



68805 
68668 
68531 
68394 
68258 
68121 
67985 
67848 
67712 
67575 



67439 
67303 
67167 
67031 
66895 
66769 
66623 
66488 
66352 
66217 



Secant. 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



9 
8 
7 
6 
6 
4 
3 
2 
1 




£ 



I 



TABLE XIX. WT 

LOOARITHMIC SINES, TANGRNTS, AND SECANTS. 

^^—- 43 Degrees. ~~* " 




1 

a 

3 
4 

5 
6 

T 

8 

9 

10 



0.8S37b8 
9.833919 
9.834054 
9.834189 
9.834326 
9.834460 
0.834595 
9.834730 
9.834865 
9.834999 
0.835134 



11 
12 
13 
14 
16 
16 
17 
18 
19 
20 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



31 
32 
S3 
34 
35 
$6 
37 
38 
39 
40 



41 
42 
43 
44 
45 
46 
47 
48 
49 
60 



Sine. 



9.836269 
9.835403 
9.835538 
9.835672 
9.835807 
9.835941 
9.836075 
9.836209 
9.836343 
9.836477 



9.836611 
9.836745 
9.836878 
9.837012 
9.837146 
9.83r279 
9.837412 
9.837546 
9.837679 
9.837812 



9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9 



837945 
838078 
838211 
838344 
838477 
838610 
838742 
838875 
839007 
839140 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



.839272 
.839404 
.839536 
.839668 
.839800 
.839932 
.840064 
.840196 
.840328 
.840469 



61 9.840691 

62 9.840722 

63 9.840864 

64 9.840985 
66 9.841116 

66 9.841247 

67 9.841378 

68 9.841609 

69 9.841640 
60 ). 841771 



Co-sine. 



Diff. 



226 
226 
226 
225 
226 
225 



225 
226 
224 

224 
2l2i 
224 
224 
224 
224 
224 
223 
223 
223 

223 
223 
223 
223 
222 
222 
222 
222 
222 
222 

222 
222 
221 
221 
221 
221 
221 
221 
221 
221 

220 
220 
220 
220 
220 
220 
220 
219 
219 
219 

219 
219 
219 
219 
219 
218 
218 
218 
218 
218 



Co'Sine. 



864127 
864010 
863892 
803774 
863656 
863638 
863419 
863301 
863183 
863064 
862946 



862827 
862709 
862590 
862471 
862853 
862234 
862115 
861996 
861877 
861758 



861638 
861519 
861400 
861280 
861161 
861041 
860922 
860802 
860682 
860562 



860442 
860322 
860202 
860082 
859962 
859842 
859721 
859601 
859180 
859360 



859239 
859U9 
858998 
858877 
85b756 
858635 
S5S514 
858393 
858272 
858151 



858029 
857908 
857786 
857665 
857543 
857422 
857300 
857178 
857056 
856934 



D. 



196 

196 

197 

197 

107 

197| 

197 

197 

197 

197 

198 
198 
198 
108 
198 
198 
198 
198 
198 
198 

199 
199 
199 
199 
199 
199 
199 
199 
199 
200 

200 
200 
200 
200 
200 
200 
200 
201 
201 
201 

201 
201 
201 
201 
201 
202 
202 
202 
202 
202 

202 
202 
202 
202 
203 
203 
203 
203 
203 
203 



Sine, i 



Tang. 



9 



969656 
969909 
970162 
970416 
970669 
970922 
971176 
971429 
971682 
971935 
972188 



972441 
972694 
972948 
978201 
973454 
973771 
973960 
974213 
974466 
974719 



974973 
97522G 
975479 
975732 
975985 
976238 
976491 
076744 
976997 
977250 



977603 
977756 
978009 
978262 
978515 
978768 
979021 
979274 
979527 
979780 



980033 
980286 
980538 
980791 
981044 
981297 
981550 
981803 
982056 
982309 



982562 
982814 
983067 
983320 
983573 
983826 
984070 
984331 
984684 
984837 



Diff. 



422 
422 
422 
422 
422 
422 
422 
422 
422 
422 

422 
422 
422 
422 
422 
422 
422 
422 
422 
422 

422 
422 
422 
422 
422 
422 
422 
422 
422 
422 

422 
422 
422 
422 
422 
422 
422 
422 
422 
422 

422 
422 
422 
422 
422 
422 
422 
422 
422 
422 

421 
421 
421 
421 
421 
421 
421 
421 
421 
421 



Co-ttng. 
46Pagreei. 



Co-tang. I Secant. 



0.030344 
0.030091 
0.029838 
0.029584 
0.029331 
0.029078 
0*028825 
0.028571 
0.028318 
0.028065 
0.027812 



0.027559 
0.027306 
0.027052 
0.026799 
0.026546 
0.026293 
0.026040 
0.026787 
0.025534 
0.025281 



0.025027 
0.024774 
0.024521 
0.0242G8 
0.024015 
0.0237C2 
0.023509 
0.023256 
0.028003 
0.022750 



0.022497 
0.022244 
0.021991 
0.021738 
0.021485 
0.021232 
0.02097U 
0.0207261 
0.020473 
0.020220 



pl9m'i 



0. 

0.019714 

0.019462 

0.019209 

0.018956 

0.018703 

0.018450 

0.018197 

0.017944 

0.017691 



0.017438 

0.017186 

0.016933 

0.0I668D 

0.016427 

0.016174 

0.015921 

0.015669 

0.01541610 

0.015163 



Tang. 



10.135873 
10.135990 
10.136108 
10.186226 
10.186844 
10.136462 
10.186581 
10.136699 
10.186817 
10.136036 
10.137054 



10.137173 
10.137291 
10.137410 
10.137529 
10.137647 
10.137766 
10.137885 
10.138004 
10.138123 
10.138242 



10.138362 
10.188481 
10.188600 
10.138720 
10.138839 
10.138959 
10.139078 
10.139108 
10.139318 
10.139438 



10.189558 
10.139678 
10.189798 
10.139018 
10.140038 
10.140158 
10.140279 
10.140399 
10.140520 
10.140640 



10.140761 
10.140881 
10.141002 
10.141123 
10.141244 
10.141365 
10.141486 
10.141607 
10.141728 
10.141849 



10.141971 
10.142092 
10.142214 
10.142335 
10.142457 
10.142578 
10.142700 
10.142822 
.142944 
10.143066 



Co-sec. 



0.166217 
0. 166081 
0.165946 
0.165811 
0.165676 
0.165540 
0.165406 
0.165270 
0.165135 
0.165001 
0.164866 

O". 164731 
0.164597 
0.164462 
0.164328 
0.164193 
0.164059 
0.163025 
0.163791 
0.163657 
0.163523 



0.163389 
0.163256 
0.163122 
0.162988 
0.162854 
0.162721 
0.162588 
0.162454 
0.162321 
0.162188 



0.162055 
0.161922 
0.161789 
0.161656 
0.161523 
0.161390 
0.161258 
0.161125 
0.160993 
0.160860 



0.160728 
0.160596 
0.160464 
0.160332 
0.160200 
0.160068 
0.159936 
0.159804 
0.159672 
0.159541 



0.159409 
0.159278 
0.159146 
0.159015 
0.158884 
0.158763 
0.158622 
0.158491 
0.158360 
0.158229 



Co-sec. r Secant. 



60 
69 
58 
57 
66 
55 
64 
53 
62 
61 
60 



49 
48 
47 
46 
45 
44 
43 
42 

41 
40 

30 
38 
37 

36 
35 
84 
33 
32 
31 
30 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
13 
12 
11 
10 


8 
7 
6 
6 
4 
3 
2 
1 




188 TABLE XIX- 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 

44 Pegreet. 




1 

8 

4 
5 
6 

r 

8 

9 

10 



9.841771 
9.841902 
9.8420S3 
0.842163 
9.842294 
9.842424 
9.842555 
9.842685 
9.842815 
9*842946 
9.843076 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



9.843206] 
9.843836 
9.843466 
9.843595 
9.843725 
9.843855 
9.843984 

9.814114 
9.844243 
9.844^72 



21 



23 

24 
25 
26 
27 
28 
29 

3r 

32 
33 
84 

35 
86 
87 

88 
89 
40 



41 
42 
43 
44 

45 
46 
47 
48 
49 
60 



Sine. 



9.844502 
9.844631 
9.844760 
9.844889 
9.845018 
9.845147 
9.845276 
9.845105 
9.845533 
9.845662 



9.845790 
0.845919 
9.846047 
9.846175 
9.846804 
9.846482 
9.846560 
9.846688 
9.846816 
9.846944 



9.847071 
9.847199 
9.847327 
9.847454 
9.847582 
9.847709 
9.847836 
9.847064 
9.848091 
9.848218 



Diff. Co-sine. 



9.848845 
9.848172 
9.848599 
9.848726 
9.848852 
9.848079 
9.849106 
0.849232 
9.849859 
9.849485 



.Ji i Co-Bine. 



218 
218 
218 
217 
217 
217 
217 
217 
217 
217 

217 
216 
216 
216 
216 
216 
216 
216 
216 
815 

215 
215 
215 
215 
215 
215 
215 
214 
214 
214 

214 

214 
214 
214 
214 
214 
218 
213 
213 
218 

218 
213 
213 
213 
212 
212 
212 
212 
212 
212 

212 
212 
211 
211 
211 
211 
211 
211 
211 
211 



9.856934 
9.856812 
9.856090 
9.856568 
9.856446 
9.856323 
9.856201 
9.856078 
9.855956 
9.855833 
9.855711 



9.855588 
9.855465 
9.855342 
9.855219 
9.855096 
9.854973 
9.854850 
9.854727 
9.854603 
9.854480 



9.854856 
9,854233 
9.854109 
0.853986 
9.853862 
9,853788 
0.853614 
9.858490 
0.858366 
9.858242 



9.853118 
9.852994 
9.852869 
9.852745 
9,85;26^ 
9.852496 
9.852371 
9.852247 
9 852122 
9.851997 



9.851872 
9.851747 
9.851622 
9.851497 
9.851372 
9 851246 
9.851121 
9.850996 
9.850870 
9.850745 



9.850619 
9.850408 
9 850368 
0.850242 
9.850116 
9.849990 
0.849864 
9.849738 
9.849611 
9.849485 



Sine. 



D,| Tang. 



204 
204 
204 
204 
204 
204 
204 
204 
204 
204 

205 
205 
205 
206 
205 
205 
205 
205 
206 
206 

206 
206 
206 
206 
206 
206 
206 
207 
207 
207 

207 

207 
207 
207 
1207 
207 
208 
208 
208 
208 

208 
208 
208 
208 
209 
200 
209 
209 
209 
200 

209 
209 
210 
210 
210 
210 
210 
210 
210 
210 



9 
9 

g 

9 
9 
9 
9 
9 
9 
9 
£ 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



9 
9 
9 
9 
9 
9 
9 
9 
9 
10 



984837 
985090 
985348 
985596 
985848 
986101 
986354 
086607 
986860 
987112 
987365 



087618 
987871 
088123 
988876 
988629 
988882 
989134 
989887 
989640 
989893 



990145 
990308 
090651 
990903 
901156 
991400 
091662 
991914 
992167 
992420 



992672 
992926 
998178 
998430 
998688 
998036 
994189 
994441 
994694 
994947 



995199 
995452 
995705 
095957 
996210 
996468 
996715 
996968 
997221 
997473 



997726 
997079 
996281 
998484 
998787 
098089 
999242 
990405 
009747 
000000 



Diff. 



421 
421 
421 
421 
421 
421 
421 
421 
421 
421 

421 
421 
421 
421 
421 
421 
421 
421 
421 
421 

421 
421 
421 
421 
421 
421 
421 
421 
421 
421 

421 
421 
421 
421 
421 
421 
421 
421 
421 
421 

421 
421 
421 
421 
421 
421 
421 
421 
421 
421 

421 
421 
421 
421 
421 
421 
421 
421 
421 
421 



Co-taog. 



10.015168 
10.014910 
10.014657 
10.014404 
10.014152 
10.018800 
10.018646 
10.018803 
10.013140 
10.012888 
10.012635 



10.012382 
10.012120 
10.011877 
10.011624 
10.011871 
10.011118 
10.010866 
10. 010613 
10.010860 
10.010107 



10.000855 
10.009602 
10.000849 
10.009097 
10.008844 
10.008501 
10.008838 
10.008086 
10.007838 
10.007580 



10.007328 
10.007075 
10.006822 
10.006570 
10.006817 
10.006064 
10.005811 
10.005559 
10.005806 
10.005058 



10.004801 
10.004548 
10.004205 
10.004043 
10.008790 
10.003537 
10.003285 
10.003032 
10.002770 
10.002527 



10.002274 
10,002021 
10.001769 
10.001516 
10.001268 
10.001011 
10.000758 
10.000605 
10.000258 
10.000000 



Co-tang. I Tang. 

4g Degrem. 



Secant. Co-sac. 



0.148066 
0.148188 
0.143810 
0.143482 
0.148554 
0.148677 
0.143799 
0.143022 
0.144044 
0.144167 
0.144289 



0.144412 
0.144535 
0.144658 
0.144781 
0.144904 
0.145027 
0.145150 
0.145273 
0.145397 
0.145520 



0.145644 
0.145767 
0.145891 
0.146014 
0.146138 
0.146262 
0.146386 
0.146510 
0.146634 
0.146768 



0.146882 
0.147006 
0.147181 
0.147265 
0.147880 
0.147504 
0.147629 
0.147763 
0.147878 
0.148008 



0.148128 
0.148263 
0.148878 
0.148603 
0.148628 
0.148754 
0.148870 
0.140004 
0.149180 
0.149266 



0.149881 

0.140607 

0.140632 

0.14076810 

0.149884 

0.160010 

0.160186 

0.150262 

0.160889 

0.160616 



Co-seo. 



10.158220 
10.168008 
10.157967 
10.167887 
10.157706 
10.167576 
10.167445 
10.157315 
10.157185 
10.167054 
10.156024 



10.156794 
10.156664 
10.156534 
10.166406 
10.156276 
10.166146 
10.166016 
10.155886 
10.156767 
1 0.156628 

10.155498 
10.165369 
10.165240 
10.155111 
10.164982 
10.154863 
10.154724 
10.154695 
10.154467 
10.164338 



10.164210 
10.164081 
10.168058 
10.153825 
10.168606 
10.158568 
10.158440 
10.168812 
10.168184 
10.1630661 



10.152020 
10.152801 
10.152678 
10.152646 
10.162418 
10.152201 
10.152164 
10.152086 
10.151909 
10. 151782 



10.151655 
10.161528 
10.151401 
.151274 
10.161148 
10.151021 
10.160804 
10.150768 
10.150641 
10.160615 



Secant. 



60 
69 
68 
67 
66 
55 
64 
68 
62 
51 
50 



40 
48 
47 
46 
46 
44 
48 
42 
41 
40 



89 
88 
87 
86 
85 
84 
88 
32 
81 
80 



29 
28 
97 
26 
25 
24 
23 




8 
7 
6 
6 
4 
8 
2 
1 




TABLE XX. — ^NATURAL sines; 



139: 





1 

3 

s 

4 
6 
6 
7 
8 
9 
10 



11 
IS 
IS 
14 
15 
16 
17 
18 
19 
90 



%l 



24 



97 



SO 



SI 
S2 
SS 
S4 
S5 
S6 
S7 
S8 
S9 
40 



41 
42 
4S 
44 
4fi 
40 
4T 
48 
49 
60 



61 
62 
5S 

64 
66 
66 
67 

68 
69 
60 



00S200 
003491 
003782 
004072 
004S63 
004664 
004946 
006236 
006627 
006818 



0^ 



000000 
000291 
000682 
000873 
001164 
001464 
001745 
002036 
002327 
002618 
002909 



006109 
006S99 
006680 
000961 
007272 
007663 
007854 
008146 
008436 
008727 



009017 
009308 
009599 
009890 
010181 
010472 
010763 
011051 
011344 
011635 



017452 
017743 
018034 
018326 
018616 
018007 
019197 
019488 
019779 
020070 
020361 



020662 
020942 
021233 
021624 
021815 
022106 
022397 
022687 
022978 
023269 



023660 
023851 
024141 
024432 
02472S 
026014 
025305 
026696 
025886 
026177 



041004 
041294 
041685 



041876 069306 076719 094108 



042166 
042467 
042748 
043038 



026468 
026759 
027049 
027340 
027631 
027922 
028212 
028603 
028794 
029085 



011926 029375 
012217 929660 
012508 029957 
012799030248 
013090 030539 
013380 030829 
013671 1031120 
013962 031411 
014253 031702 
014544*031992 



014835,032283 
016126;032674 
016416,032864 
015707|03SI65 
016998033446 
016289033737 
016680034027 
016871|034S18 
017162 034609 
017452!034899 



034899 
036190 
036481 
035772 
036062 
036363 
036644 
036934 
037225 
037616 
037806 



038097 
038388 
088678 
038969 
039260 
030550 
030841 
040132 
040422 
040713 



056531 
056822 
056112 
056402 
056693 
056983 
057274 
057564 
067864 
068146 



058435 
068726 
059016 



069697 
059887 
060177 
060468 



043329060768078169 



043619 



043910 
044201 
044191 
044782 
045072 
046303 
046664 
045914 
046235 
046525 



046816 
047106 
047397 
047688 
047978 
048269 
048559 
048850 
049140 
049431 



M » 89» ' 88*». 



049721 
050012 
050802 
050693 
050883 
061174 
061464 
051755 
052045 
052336 



87» 



S» 



052336 
032626 
052917 
063207 
053498 
063788 



054079071497 
064369071788 



064660 
054950 
055241 



061049 



4* 



069766 087150 



070047 
070337 
070627 
070917 
071207 



072078 
072368 



072658 090053 



072948 



073238 090633 



073528 
073818 
074108 



074899 091791 



074689 
074979 
075260 



075559092960 



076849 
076139 
076429 



077009094398 
077299094687 



077589 
077879 



094977 
095267 
095656 



061S39 078749 



061629 070089 096426 



061920 
062210 
062600 
062791 
063081 
063371 
063661 
063962 



070320 
070619 
079909 
080199 
080489 



064242 
064532 
064823 
065113 
065403 
065693 
065984 
066274 
066564 
066864 



081359 



081649 
081939 
082228 
082518 
082808 
083098 
083388 
083678 
083068 
084258 



067145 
067435 
067725 
068016 
068306 
068596 
068886 
069176 
069466 
069766 



86^ 



084547 
084837 
085127 
086417 
085707 
085997 
086286 
086676 
086866 
087156 



85« 



6^ 



087446 
087735 
088025 
088315 
088606 
088894 
080184 
089474 
089763 



090343 



000922 
091212 
091602 



092081 
093371 
002660 



093239 
093529 
093819 



078459 096846 



096135 



096714 
097004 
097293 
097583 
097872 



080779 098162 
081069098451 



098741 



099030 
099320 
099600 
099899 



100477 
100767 



101346 
101635 



101024 
102214 
102503 
102793 
103082 
103371 
103661 
103950 
104230 
104528 



84'> 



6» 



104528 
104818 
105107 
105306 
105686 
105975 
106264 
106553 
106843 
1071321 
107421 



7^ 



121869 
122158 
122447 
122735 
123024 
123313 
123601 
123890 
124179 
124467 
124756 



107710{125045 
1070091126333 



108289 
108578 
108867 
109156 
109445 



109734 127066 



110023 
110313 



110602 
110891 
111180 



111469 128796 146083 16S326 



111768120084 



112047 
112336 
112625 



112014130238 



118203 



113492 
113781 
114070 
114359 
114648 
114937 
115226 
116515 
115804 
116093 



116382 
116671 
116060 
117240 



100188 117587 



117826 
118115 



101056118404 



118693 
118982 



119270 
110669 
119848 
120137 
120426 
120714 
121003 
121292 
121581 
121869 



83« 



125622 
125910 
126199 
126488 
126776 



127853 
127642 



127930 
128219 
128507 



129373 
129661 
129949 



130526 



130815 
131103 
131301 
131680 
131968 
132256 
132545 
132833 
133121 
133410 



133698 
133966 
134274 
134561 
134861 
135139 
135427 
136716 
136004 
136202 



136868 
137156 
137445 
137733 
138021 
138309 
188597 
138885 
139173 



8« 



139173 
139461 
139749 
140037 
140325 
140613 
140001 
141189 
141477 
141765 
142053 



1F| 



156434 
156722 
157009 
157296 
157684 
157871 
158158 
158445 
158732 
159020 
159307 



142341 
142629 
142917 
143205 
143493 
143780 
144068 
144356 
144644 
144932 



145220 
145607 
145705 



146371 
146659 
146946 
147234 
147522 
147800 



148097 
148386 
146672 
148960 
149248 
149535 
140823 
150111 
150398 
150686 



150973 
151261 
151648 
151836 
152123 
152411 
152698 
152966 
153273 
153561 



136580 153848 



154136 
164423 
154710 
154098 
155285 
155572 
155860 
166147 
166434 



82«, ' 81* 



159594 
159881 
160168 
160455 
160743 
161030 
161317 
161604 
161801 
162178 



162466 
162752 
163039 



163613 
163900 
164187 
164474 
164761 
165048 



165834 
165621 
165908 
166105 
166482 
166769 
167056 
167342 
167629 
167916 



168203 
168489 
168776 
169068 
160350 
169636 
169923 
170209 
170406 
170783 



171069 
171356 
171643 
171929 
172216 
172502 
172789 
173075 
173362 
173648 



80* 



60 
60 
58 
57 
56 
56 
64 
53 
62 
51 
50 



49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



30 
38 
87 
86 
86 
34 
33 
82 
31 
30 



29 
28 
27 
26 
26 
24 
23 
22 
21 
20 



10 
18 
17 
16 
15 
14 
13 
12 
11 



9 
8 
7 
6 
6 
4 
3 
2 
1 



■^, 



Nttunl Co-sineB. 



l>iff.to 
100* 



486 486 



484 



484 488 



483 



482 



481 



480 



478 



140 



TABLE XX.— NATURAL SINES. 




1 

2 
3 
4 
ff 
6 
7 
8 
9 
10 



U 
12 
IS 
14 
15 
16 

ir 

18 
10 
20 



21 
22 
2S 
24 
25 
26 

2r 

20* 
20 
SO 



SI 
32 
3S 
84 

85 
S6 

87 
S8 
30 

40 



41 
42 
48 
44 

45 
46 
47 

48 
40 
50 



51 
68 
53 
54 

55 
50 
57 
58 
59 
60 



lO^f 



73648 
73935 
74221 
74508 
74704 
75080 
75367 
75653 
75039 
76226 
76512 



76798 
77086 
77371 
77657 
77944 
78230 
78516 
78802 
79088 
79375 



79661 
79047 
80233 
80510 
80805 
81001 
81377 
81663 
181050 
82236 



82522 
82808 
83004 
83370 
83665 
83051 
84237 
84523 
84800 
85005 



85381 
U85667 
85052 
86238 
86524 



87006 
87381 
87667 
87053 



88238 
88524 
88810 
80005 



80667 
80952 
00238 
00523 
00809 



70» 



IV 



100809 
101005 
101380 
191666 
191951 
192237 
102522 
192807 
193093 
193378 
198664 



193949 
194234 
194520 
194805 
195090 
195376 
195661 
196946 
196231 
196517 



196802 
197087 
197372 
107657 



197042215010 



108228 
108513 
108708 
100083 
100368 



100653 
100038 
200223 
200508 
200793 
201078 
201363 
201648 
201033 
202818 



202502 
202787 
203072 
203357 
203642 



86810 203027 



204211 
204406 
204781 
206065 



205350 
205635 
205020 
206204 



80381206480 



206773 
207058 
207343 
207627 
207012 



78® 



12® 



207012 
208106 
208481 
208766 
200060 
209334 
209619 
209903 
210187 
210472 
210766 



211040 
211325 
211600 
211803 
212178 
212462 
212746 
213030 
213316 
213509 



213883 
214167 
214451 
214735 



13*» 



224061 
225234 
225618 
225801 
226086 
226368 
226651 
226085 
227218 
227601 
227784 



14« 



16^ 



241022'268810 
242204<260100 
2424861250881 
242760 250662 



243051 
243833 
243616 
243897 
244179 
244461 
244743 



228068 
228351 



245025 
245307 



228634 245589 
228917246871 
229200246153 



229484 
229767 



246435 
246717 



230050246999 
230333^47281 
230616'247563 



215303 
215688 
215872 
216166 
216440 



216724 
21700S 
217292 
217575 
217869 
218143 
218427 
218711 
218995 
219279 



219662 
219846 
220130 
220414 
220697 
220981 
221265 
221548 
221832 
222116 



222399 
222683 
222967 
223250 
22S5S4 
223817 
224101 
224384 
224668 
224051 



77° 



230899 
23U82 
231466 
231748 
232(^1 
232314 
232597 
232880 
233163 
233446 



259943 
260224 



260605 277316 



260785 
201066 
261347 
261628 



261008 
262180 
262470 
262751 
263031 
263312 
263502 
263873 
264164 
264434 



233728 
234011 
234294 
234577 
234859 
235142 
235426 
235708 
236990 
236273 



247846 
248126 
248408 
248690 
248972 
249253 
249535 
249817 
250098 
250380 

250662 

250943 

251225; 

251506; 

251788 

252069 

252351 

1252632 

252914 

'253195 



264715 
264995 
265276 
265556 
265837 
266117 
266397 
266678 
266958 
267238 



267619 
267799 
268079 
268359 
268640 
268920 
2O920O 
209480 
269760 
270040 



236556253477 
2368381253758 
237121254039 



270320 
270600 
270880 



237403;254321 271160 
23768g'254602 271440 
237968 254883.271720 



238251 
2S8533 

238816 
239098 



239381 



230663256571 



2S0046 
240228 
240610 
240703 
241075 
241357 



241022 



76* 



255165 
255446 
255727 
256008 



272000 
272280 
2725480 
272840 



256280<273I20 



256852 
257133 
257414 
257605 
257076 
258257 



241640258538 



258810 



76** 



273400 
273670 
273060 
274230 
274510 
274708 
275078 
275351 
275637 



74' 



16* 



275637 
275017 
276107 
276476 
276756 
277035 



277504 
277874 
270163 
278432 



278712 
278001 
270270 
270550 
270820 
280108 
280388 
280667 
280046 
281225 



17* 



292372 
202650 
202928 
293206 
293484 
203762 
294040 
294318 
294596 
294874 
295152 



295430 
295708 
295986 
296264 
296542 
296819 
297097 
297375 
297653 
297030 



281604 
281783 
282062 
282341 
282620 
282000 
283170 
283457 
283736 
284015 



284204 
284573 
284852 
285131 
285410 
286688 
285067 
286246 
286525 
286803 



287082 
287361 
287630 
287918 
288196 
288476 
288753 
289032 
289310 
289589 



298208 
298486 
298763 
299041 
290318 
200506 
200873 
300151 
300428 
300706 



300983 
301261 
301538 
301815 
302003 
302370 
302647 
302024 
303202 
303479 



280867 
200145 
200424 
200702 
200081 
201250 
201537 
291815 
202094 
292372 



73'* 



303766 
304033 
304310 
304587 
304864 
305141 
305418 
305695 
306972 



306526 
306803 



307357 
307633 
307910 
308187 
308464 
308740 
309017 



72 



oo 



18» 



309017 
309294 
300570 
309647 
310123 
310400 
310676 
310053 
311220 
311506 
311782 



10» 



I 



312060 
312335 
312611 
312888 
313164 
313440 
313716 
313002 
314260 
314545 



314821 
315007 
S15S73 
315640 
315025 
316201 
316477 
316753 
317020 
317805 



317680 
317856 
318132 
318408 
318684 
318950 
319235 
319511 
319780 
320062 



320337 
320613 
320889 
321164 
321439 
321715 
321990 
322266 
322541 



306249 S22816 



323092 
323367 



307080 323642 



323917 
324198 



324743 

325018 
325293 
325668 



71' 



325568 
325843 
326118 
326393 
326668 
32694S 
327218 
327403 
327768 
328042 
328317 



328502 
328867 
320141 
320416 
320601 
320065 
330240 
330514 
330780 
331063 



331338 
331612 
331887 
338161 
3S24S5 
332710 
S32064 
33S258 
333533 
333807 



334081 
334355 
334629 
334903 
335178 
335452 
335726 
386000 
386274 
336547 



336821 
337095 
337369 
337643 
337917 
338190 
338464 
338738 
339012 
339285 



339559 
339832 
340106 
340380 
340653 



824468 340027 



341200 
341473 
341747 
342020 



70» 



Natural Co^sioef. 



Die to 
100* 



477 



475 



476 



471 I 460 



467 <465 



462 



400 



60 
69 
68 
67 
56 
55 
54 
53 
52 
51 
50 



40 
48 
47 
46 
45 
44 
43 
42 
41 
40 



80 
38 
87 
86 
S5 
84 



82 
31 

80 



20 

28 
27 
26 
25 
24 
23 
22 
21 
20 



10 
18 
17 
16 
15 
14 
13 
12 
11 
10 




8 
7 
6 
5 
4 
3 
2 
1 




dU 



l^ABLE XX. — NATURAL SINES. 



141 





1 

9 
8 
4 
6 
6 
7 
8 
9 
10 



348020 
342993 
342567 
342840 
343113 
3433S7 
343660 
343933 
344206 
344479 
344752 



11 
19 
13 
14 
15 
16 
17 
18 
10 
90 



21 
29 
93 
94 
95 



97 
96 
99 

i? 
Si 
82 

33 
84 

86 
86 

87 
38 
39 
40 



41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



51 
52 

58 
54 
65 
56 
57 
68 
59 



20» 



345025 
346298 
346571 
345844 
346117 
346390 
346663 
346936 
347208 
347481 



347764 
318027 
348299 
348572 
348845 
349117 
349390 
349662 
349935 
350207 



360480 
350752 
351025 
351297 
351569 
361842 
362114 
352386 
352658 
352931 



353203 
853475 
353747 
354019 
354291 
364563 
364886 
365107 
365370 
855651 



365923 
356194 
356466 
366788 
357010 
357281 
867663 
367826 
868069 
368368 



69® 



2lO| 



358368 
358640 
368911 
3591HS 
359464 
359725 
369997 
360268 
360540 
360811 
361082 



361353 
361625 
361896 
362167 
362438 
362709 
362980 
363251 
^3522 
363793 



364064 
364336 
361606 
364877 
365148 
365418 
366689 
365960 
306231 
366501 



366772 
367042 
367313 
367584 
367854 
368125 
368396 
368665 
368936 



369476 
369747 
370017 
370287 
370557 
370828 
371098 
371868 
371638 
371908 



372178 
372448 
372718 
372988 
378268 
373528 
373797 
374007 
374337 
374607 



680 



220 



374607 
374876 
375146 
375416 
175685 
375955 
376224 
376494 
376763 
377033 
377302 



23^ 



377671 
377841 
378110 
378379 
378649 
378918 
379187 
379466 
379725 
379994 



380263 
380532 
880801 
381070 
381339 
381608 
381877 
382146 
382416 
382683 



382952 
383221 
883490 
883768 
384027 
384295 
384564 
384832 
385101 



369206385369 



385638 
385906 
386174 
386443 
380711 
386970 
387247 
387516 
387784 
388052 



388320 
388688 
388866 
389124 
389392 



389928 
390196 
390463 
390731 



67' 



390731 
390999 



406737 
407002 



391207 407268 



391534 
391892 
392070 



392337 408330 



392606 
392872 
393140 
393407 



408596 
408861 
409127 
409392 



393675 
393942 
394209 



409658 
409923 
410188 



394477 410464426306 



394744 
395011 



395278 411249 



396546 
395813 



411514 
411779 



396080 412045 



396347 
396614 



396881 412840 



397148 
397415 



413104 
413369 



307682413634 



397949 
398215 



399016 
399283 



399816 



400349 
400616 
400882 
401149 
401415 



403545 
403S11 
404078 



404610 
404876 
406142 
405408 



389660 405673 



405939 
406205 
406471 
406737 



660 



24« 



407634 
407799 
408066 



410719^26569 



410984 



412310 



428147 



412575 428410 



413899429723 
414164 



3984821414429 

398749 



414958 
415223 



399549416487 



416752 



400082416016 431823 



416281 
416645 
416810 
417074 
417388 

417603 
417867 
418131 



401681 
401948 
402214 
402480 
402747 
408013 
4032791419188 



419462 
419716 
419980 



404344 420244 



421300 
421563 
421827 
422091 
422355 
422618 



65<^. 



260 



422618 
422882 
423145 
423409 
423673 
423936 
424199 
424463 
424726 
424990 
425253 



425516 
495779 
426042 



426832 442550 



427095 
427358 
427621 

427884 



498672 
428936 
429198 
429461 



429986 

430249 

414693 430511 



430774 
431036 
481299 
431561 



432086 
432348 
432610 
432873 
433135 



433397 

483659 

433921 

418396434183 

418660 434445 

418924484707 

434969 

485231 

4197161436493 



435755 



436017 
420508436278 
490772436540 
421086 436802 



437063 
437325 
437587 

437848 
438110 
438371 



26<» 



438371 
438633 
438894 
439165 
439417 
439678 
439939 
440200 
440462 
440723 
440984 



441246 
441506 



456839 
457098 



441767 457857 



442028 
442289 



442810 
443071 
443332 
443593 



443853 
444114 
444375 



444635 460200 
444896 460458 
445156 400716 



445417 
446677 
445937 
446198 



446718 
446979 
447239 



447759 
448019 
448279 
448539 
448799 



449059 
449319 
449579 
449839 
450098 
450368 
460618 
450878 
451137 
451397 



461656 
461916 
452175 
452436 
462094 
452953 
463213 
453472 
453731 
453990 



64®, I 63«' 



^tT 



453990 
454250 
454509 
454768 
455027 
455286 
455545 
455804 
456063 
456322 
456580 



457615 
157874 
458133 
458891 
458650 
458908 
459166 



459425 
459683 
459942 



460974 
461232 
461491 
461749 



446458 462007 



462266 
462523 
462780 



447499463038 



463296 
463554 
463812 
464069 
464327 



464584 
464842 
465100 
465357 
465615 
465672 
466129 
466387 
466644 
466901 



28' 



469472 
469728 
469985 
470242 
470499 
470755 



484810 
485064 
485318 
485573 
485827 
486081 



471012 486336 



471268 
471525 
471782 
472038 



472294 
472651 
472807 



473063 488367 



473320 
473576 
473832 
474088 
474344 
474600 



474856 
476112 
475368 
475624 
475880 
476136 
476392 
476647 
476903 
477159 



477414 
477670 
477925 
478181 
478436 
47869 f 
478947 
479203 
479468 
479713 

479968 
480223 
480479 
480734 
480989 
481244 
481499 
481754 
482009 
482263 



467158 
467416 
467673 
467930 
468187 
468444 
468701 
468958 
469215 
469472 



*482518 

482773 



629 



483028 
488282 
483637 
483792 
484046 
484301 
484565 
484810 



6V 



^5^ 



486590 
186844 
487098 
487352 



487606 
487860 
488114 



488621 
488875 
489129 
489382 
489636 
489890 



490143 
490397 
490660 
490904 
491157 
491411 
491664 
491917 
492170 
492424 



492677 
492930 
493183 
493436 
493689 
493942 
494195 
494448 
494700 
494953 



495206 
495459 
495711 
495964 
496217 
496469 
496722 
496974 
497226 
497479 



497781 
[497983 
498236 
498488 
498740 
498992 
499244 
499496 
499748 
600000 



60<> 



60 
59 
68 
67 
56 
66 
54 
63 
52 
61 
60 



49 

48 

47 

46 

46 

44 

43. 

49 

41 

40 



89 
88 
87 
SO 
86 
84 
88 
39 
81 
80 



99 
98 
27 
20 
26 
24 
28 
92 
21 
20 

19 
18 
17 
16 
16 
14 
18 
19 
11 
10 

9 

8 
7 
6 
6 
4 
8 
9 
1 




Diff.to 
100* 



Natural Co-sines. 



46it 



46^ 



448- 



446* 



441 



438' 



484* 



)480^ 



499 (499" 



14fi 





1 

a 

a 

4 
5 
6 
7 
8 

10 



11 
12 
13 
14 
15 
16 
17 
18 
19 



91 



S4 



S7 



80 



31 
32 
83 

34 
35 

36 
37 
88 
39 
40 



41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



30^ 



500000 
500252 
500504 
500756 
501007 
501259 
501511 
501762 
502014 
502266 



515786530659 



516035 
510284 
516533 
516782 
517031 
517280 



502517 517529 



502769 
503020 
503271 
503523 
503774 
504025 
504276 
504528 



505281 
505532 
505783 
506034 
506285 
506535 
506786 
507087 
507288 
507538 



505080 



507780 
508040 
508290 
508541 
508791 
509041 
509292 
509542 



81« 



515038 



515287 530166 



515537 



517778 
518027 



518276 533122 



518525 
518773 



519022533861 



519271 



519519534352 



504779 519768 



520016 534844 



520265 
520513 
520761 



521010535827 



521258 



521506536318 



521754 
522002 
522251 



522747 
522995 
523242 
528490 



524234 
524481 



509792'524721M 



510043 



510293 
510543 



524977 



525224 



510793525719 
511043 525967 



511293 526214 



511543 526461 
5U793'526709|541464 
512043*526956541708 
512293 527203541953 
512543*527450542197 



512792,527697 
513042527944 
513292 528191 



513541 
513791 
514040 



528438 
528685 
528932 



514290,529179 
514539 529426 



514789 529673 544395 



515038529919 



590 t 58^ 



TABLE XX.«— NATUBAL BINES. 

370 I SS" 



%t^ I |8° 



520911 






530413 545127 



580906 
531152 
531399 
531645 



545371 
545615 
545858 
546102 
546346 



531891 546589 



532138 
532384 



546883 
547076 



532630 
532876 



533368 
533615 



547320 
547568 
547807 
548050 
548293 



534106 



548780 
549023 



534598 



549266 563766 578095 592248 



535090 
535335 
535581 



536072 



536563 
536809 
537064 



522499537300 



537545 
537790 
538035 
538281 



523738588526 
523986 538771 



539016 
i39261 
539506 
539751 



539996 



525472540840 
540485 
540780 



540974 
541219 



542442 
542686 
542930 
543174 
543419 
543663 
543907 
544151 



544639 
570 



544888 



560880 
561121 
561361 
561602 



561843 
562083 
562324 
562664 
562805 



548536 563045 577383 591544 605526 619322 632tai 



549509 



549752 
549996 
550238 
550481 
550724 



551452 
551694 
551937 



552422 
552664 
552907 
553149 
553392 
553634 
553876 
554118 
554860 



340 



59193 
559434 
559675 
559916 
560157 
560396 



560630 575005 



573dt6 
573815 
574053 
574291 
574529 
574767 



1^ 



5T5243 589431 



57A481 
575719 



57595? 590136 604136617951 



576195 
576432 
576670 



590606 604599,61840b 



576908 591075 605062 618865 632480 



577145 



591310 



568286 
563526 



564007 



564247 
564487 
564727 
564967 
565207 



550966565447 
551209 565687 



565927 
566166 



577620591779 



577858 



578832 



578570 
578807 
579044 
579281 
579618 
579755 
579992 
580229 



580466 594589 



566406'580703 



55X180566646 580940 



566886581176 



595057 
595290 

567125|5814 18 595524 

567365 581650 

567604581886 

567844 582123 



568083 
568323 
568562 



582359 
582596 
582832 



568801 1583069 



554602 
554844 
555086 
555328 
555570 
555812 
556054 
556290 
556537 
556779 



569040 
^69280 
509519 
569758 
569997 
570236 
570475 
570714 
570952 
5711911585429 



557021 
557262 
557504 
557745 
557987 
558228 
558469 
558710 
558952 
559193 



588306 
588541 
583777 
584014 
584250 
584486 
584722 



585194 



56° 



5714301585666 
571669585901 
571907586137 
572146586372 
572384 586608 
572^3586844 



572861 
578100 
578338 
573576 



550 



587314 
587550 
58778 5 

54^ 



587785 601015 615661 629320 



588021 602047,615891 
588256 602280 616120 
588491 602512 616349 



589666 



590840 



588726602744 616578 
588961 602976 616807 
589196603208617036 



603440 617265 
603672617494 



589901603904617722 



•I ' 



500871 604367,618180 631804 



604831618637 632255 



605294 619094 



605757.619551 



592013 605088.619779 633381 



592482 606451 620235 633831 



593186 
593419 
593668 



594121 
594355 



594823 



606220620007 



592716 606682,620464 
592951606914620602 



607145 620920 



607376621148634731 
607607 621376634955 



593887 607888 621604 



608069621881 
608800622059 
608531682287 
608761622515 



608992;622742 636303 

609223 622970 636627 

609454 628197 636751 

595758 609684:62342516369761 



596225 



595991 609915 623652 



610145 623880 



596458 610376,624107 
506602 610606,624334 
596925 610836624561 
597159W1 1067 6247801688320 



te 



597892:61 1297|625016 
597625 611527 625243 



597858&11757 
598002 611987 
598325612217 
598558612447 
598791612677 
584958599024 612907 



509256613137 
599469613367 



599722;613596 627284 



625697 
625923 
626150 
626377 
626604 



627057 



509955618826 
600188614056627737 
600420 614285 627063 
600653614515 628189 



W> 



629546 
629772 
629998 
630224 
630450 
630676 
630902 
631127 
631363 
631578 



632029 



682705 



633150 



633606 



684056 
634281 
634506 



635180 
635405 
636629 
635854 
636078 



637200 
637424 
637648 

637872 
638096 



638544 
638768 



625470688992 



689215 
630439 
639663 
639886 
64^110 



626830640333 



640557 



640780 



627510 641003 



641226 
641450 
641673 



600885 614744 628416 641896 



587070 601118 



601350 
601583 
601815 



614974 628642 
615203 628868 
615432 620094 
615661,629320 



53" I 5^ I 51° 



642119 
642342 
642565 

642788 



50* 



Nature! Co-sines. 



Diff. to 
100* 



418 



418 



409 



404 t 



399 



394 



890 



385 



380 374 



60 
50 
56 
57 
56 
55 
54 
68 
62 
51 
50 



40 
48 
47 
46 
45 
44 
43 
42 
41 
40 



39 



87 
86 
85 
84 
83 



81 

80 



29 



27 



25 
24 



21 
20 



19 
18 
17 
16 
15 
14 
13 
12 
11 
10 





8 

7 
6 
5 

4 
3 
2 
1 









1 

9 
I 
4 

;« 

6 

7 

8 

9 

10 



11 
IS 
18 
14 
15 
16 
17 
18 
19 



21 



34 
86 



97 



80 



81 
89 
88 
84 



87 
88 



40 



41 
49 
48 
44 
45 
46 
47 
48 
49 
50 



61 
69 
68 
64 

55 
56 
67 
68 
69 
60 



TABLE XX — ^IfATURAL BINES. 



649788 
648010 
6489SS 
1)48456 
648679 
648901 
644194 
644846 
644569 
644791 
645018 



645986 
645458 
645980 



658906 
659197 
659846 
1646846659565 



645909 
646194 



646568 
646790 
647012 
647988 



649827 662402 675876 688144 



40* I 41* 



656059 
'656879 
666498 
656717 
656987 
657166 



657875 670427 688974 (i95913 



647455 660657 



647677 060875 678878 G86665 



647898 661094 674088 



648190 



648841 6ti]530 674517 



648568 661748 
648784 661966 674947 



649006 



649448 



661487 
661657 



669980 
658900 
658491 
658641 
658861 



654081 
654801 
664591 
654741 
654961 
655180 
665400 
665680 



656059669181 



49* 



657594 
657814 
658088 
658869 



658471 



658689671791684547 



679589685895 
679797 685607 
678018 685818 
678998 086030 
660489678448 686248 



659788 
660008 
060220 



661319 674809 



669184 



669690 



649669669838 
649890668066 
650111668978 
660889 668491 
650668 668709 
660774 668996 
650996 664144 
651916664861 



677946690679 



651878665018 
668098 665980 
669819 665448 
659689665666 
659760 666889|678801|691518 



666539 
666749 



667188 



667888 

668040 
668966 
668488 
668698 



48* 



42«: 



669181 
669347 
669563 



669779 682686 695S86 707793 719946 



669996 
670911 



670649 

670858 



683698 606330 
671074 683011 696539 
671989684198 696748 



671605 684885 



671986 684759 
679151 684971 
679367 685188 



678658 686453 



674782 
674947 
675161 
675876 
675590 



675805 



676448 
676669 



677090 
677804 



664579677618690951 
664796 677789 690469 



678160 
678878 



666099 679014 



666816679998691988 



679441 
679655 



666966 679868 699568 



680081 



607899680995 
667616 680608 



680791 
680984 
681147 
681860 
681578 



656889 668914 681786 694449 



681998 



47* 



48«» I 44*: 



681998694658 
689211694868 
689491606077 



707819 
707518 



682849695495 
688061 '6067041708184 



688486 696122 708545 



[606957 
1697165 
697874 
697582 
697790 
697999 
698207 
698415 
698623 
698832 



686876 
687088 
687299 
687510 
687721 
687982 



688855 



688566 



676019 688776 
676988 688987 



689198 
689409 



676876 689680 



689880 
690041 



600888 
691098 



678687 691803 



691798 



699149 
699858 



609778 
699988 
698199 
698409 
698611 
698891 
694080 
694940 



694668 



46» 



699040 
699948 
699455 
699668 
699871 



01117 
01894 



01789 
01946 
09158 



08895 
08601 



04015 



04498 
04684 
04841 
05047 



05958 



05879 
06078 
06884 
06480 

VOvtfO 

06001 
07107 



45* 



45' 



707107 719340 
717648 
719744 



707999780148 



708340 780551 



780753 

780954 

708956781150 



708750 
708956 
709161 



700366721559 
709671 781760 



709776 
709981 
710185 
710800 
710595 
710799 
711004 



711809 788869 



711418 



711617 788771 
711888 788971 
718086 794179 
718880 784878 



00079718484 784578 
00887 718639 784778 
00494 718848 784974 
00708718047 785174 
00909718850785874 



718454 



01581 713868 786976 



714066 786175 
01946 714869 786375 



714478 



08860714676786775 



08667 714880 
037741715088 
08981 



08188 715490 



715698 
715896 



716808 



716708 
716911 
717118 
717316 



717519 



05459717781 
05666 717984 



718581 
718733 



719188 
719840 



44* 



46* 



780849 



781857 



731854 
731558 
781750 
731949 
788147 
732845 
782548 
732741 
782939 
733187 
783884 



781968 
788168 
788864 
788565 
788766 
788967 784915 



788168 



735118 
785809 



788570 785&06 



786575 



718658 786775 



786)75 



786974 

787174 

715886787374 



787578 
787778 
787978 



03808 716099 788178 740083 



788871 



04881 716505 788670 740414 



788969 



789566 
789765 
789968 



718186780162 
718889 780361 



780560 
780758 



718986780957 748755 



781854 



4S« 



47« 



788588 
788780 
788987 
784185 
784888 
784580 
7847171746445 



785708 
785900 
786097 
786894 



786491 748184 



786687 
786884 
7370S1 
737877 



787474 
787670 
787867 
788068 
788859 
788455 
788651 
738848 
789048 
789889 



789485 
789681 
789897 



740818 



788769740600 



740805 



789168 741000 
789867 741196 



741391 
741586 
741781 
741976 
748171 
748366 
742561 



731155 742950 



748145 



420 



46» I 49« 



748145 764710 
743330754900 



748534 
743728 



756091 
755282 



743023 755472 
744117 755663 



744812 
744606 
744700 
744894 
745088 



755853 
756044 
756284 
756425 
756615 



745282 756805 
745476 756995 
745670 757185 
745864 757875 
746057 757566 
746251 757755 
757945 
746688 768134 
746882 758824 



747025 



747218 
747412 
747605 
747798 
747991 



748877 
748670 
748763 
748956 



749148 
749841 
749684 
749726 
749919 
750111 
750808 
760406 
750688 
750880 



751072 
751264 
751456 
761648 
751840 
752082 
752228 
752415 
752606 
752708 



752989 
768181 
758872 
768563 
763755 
753946 
754187 
754828 
754619 
754710 



41' 



758514 



758708 
758898 
759082 
759271 
759461 
759650 
769889 
760028 
760217 
760406 



760595 
760784 
760972 
761161 
761850 
761588 
761727 
761916 
762104 
762292 



762480 
762668 
762856 
768044 
768282 
768420 
768608 
768706 
768984 
764171 



764859 
764547 
764784 
764921 
765109 
765296 
766488 
765670 
765867 
766044 



40* 



14S 



Natural Co-ainea. 



60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 



40 
48 
47 
46 
45 
44 
48 
42 
41 
40 



89 
88 
87 
86 
86 
84 
88 



81 
80 



29 
28 
27 



24 



21 
80 



19 
18 
17 
16 
16 
14 
18 
18 
11 
10 



9 
8 

7 
6 

6 
4 
8 
8 
1 




144 



TABLE XX. — NATUR AX 'BINES; 





1 

2 

s 

4 

6 

a 

7 

8 

9 

10 



11 

12 
IS 
14 
Iff 
16 
17 
18 
19 
20 



21 



23 
24 
26 
26 
27 
28 
29 
20^ 

ll 
82 
U 
24 
Iff 
26 
S7 
38 
39 
40 



41 
42 
43 
44 

45 
46 
47 
48 
49 
30 



ffl 
ff2 
ffS 
^4 
35 
36 
37 
38 
39 
60 



766044 
766231 
766418 
766605 
766792 
766979 
767165 
767332 
767538 
767725 
767911 



768097 
768284 
768470 
768656 
768842 
769028 
769214 
769400 
769585 
769771 



ff0« 



769957 



770143 781167 
770328 781339 



770513 
770699 
770884 
771069 
771254 
771440 
771625 



771810 
771995 
772179 
772364 
772549 
772784 
772918 
773108 
773287 
778472 



773656 
t78840 
774024 



774398 
774577 
774761 
774944 
775128 
775312 



775496 
776679 
775863 
776046 
776280 
776413 
776596 
776780 
776963 
777146 



Sgo 



6l« 



777146 
777339 
777512 
777695 
777878 
778060 
778243 
778426 
778608 
778791 
778973 



779156 
779338 
779520 
779702 
779884 
780067 
780249 
780430 
780612 
780794 



780976 



781520 
781702 
781883 
782065 
782246 
782427 
782608 



782789 
782970 
783151 
783332 
783613 
783693 
783874 
784055 
784235 
784416 



784596 
784776 
784957 



774209 786137 



785317 
785497 
785677 
785857 
786037 
786217 



786396 
786576 
786756 
786985 
787114 
787294 
787473 
787652 
78t832 
788011 



38^ 



ff2« 



788011 
788190 
788369 
788548 
788727 
788906 
789084 
789263 
789441 
789620 
789798 



789977 
790166 
790333 
790511 
790600 
790868 
791046 
791224 
791401 
791679 



791767 
791935 
792112 
792290 
792467 
792644 
792822 
792999 
793176 
793353 



793530 
793707 
793884 
794061 
794288 
794416 
794691 
794768 
794944 
796121 



795297 
796473 
795660 
795826 
796002 
796178 
796364 
796530 
796706 
796882 



797057 
797283 
797408 
797584 
797769 
797935 
798110 
798285 
798460 
798636 



37Q 



68^ 



798636 
798811 
798985 
799160 
799335 
799510 
799685 
799859 
800034 
800208 
800383 



800567 
800731 
800906 
801080 
801254 
801428 
801602 
801776 
801949 
802123 



802297 
802470 
802644 
802817 
802991 
803164 
803337 
803511 
803684 
808867 



804030 
804203 
804376 
804548 
804721 
804894 
806066 
805239 
805411 
806584 



54' 



809017 



809188819319 



809369 
809530 
809700 
809871 
810042 
810212 
810383 
810663 
810723 



810894 
811064 
811234 
811404 
811674 
811744 
811914 
812084 
812253 
812423 



812692 
812762 
812931 
813101 
813270 
813439 
813608 
813778 
813947 
814116 



805766 
806928 
806100 
806273 
806445 
806617 
806788 
806960 
807132 
807304 



807476 
807647 
807818 
807990 
808161 
808383 
808504 
808676 
808846 
809017 



W 



814284 
814453 
814622 
814791 
814969 
816128 
816296 
816465 
816688 
816801 



815969 
816138 
816806 
816474 
816642 
816809 
816977 
817146 
817813 
817480 



817648 
817816 
817982 
818160 
818317 
818484 
818661 
818818 
818986 
819153 



66« 



819152 



819486 
819652 
819819 
819985 
820162 
820318 
820485 
820651 
820817 



820983 
821149 
821315 
821481 
821647 
821816 
821978 
822144 
822310 
822476 



822641 
822806 
822971 
823186 
823302 
823467 
823632 
823797 
823961 
824126 



56« 



829038 
829200 
829363 
829625 
829688 
829850 
830012 
830174 
830337 
830499 
830661 



830823 
830984 
831146 
831308 
831470 
831631 
881798 
831954 
882115 
832277 



832438 
832699 
832760 



832921842452661727 



824291 
824466 
824620 
824786 
824949 
8251 13 
826278 
825442 
825606 
826770 



823934 
826098 
826262 
826426 
826590 
826763 
826917 
827081 
827244 
827407 



827571 
827734 
827897 
828060 
828223 
828386 
828549 
828712 
828875 
829038 



35^ 



34« 



833082 
883243 
833404 
833566 
838726 
883886 



834046 
834207 
834367 
834527 
834688 
834848 
835008 
835168 
835328 
835488 



836648 
835807 
835967 
836127 
836286 
836446 
836605 
836764 
836924 
837083 



837242 
837401 
837560 
837719 
837878 
838036 
888196 
838364 
888512 
838671 



57<» I 58 



838671 
838829 
888987 
839146 
839304 
839462 
839620 
889778 
839936 
840094 
840261 



840409 
840667 
840724 
840882 
841039 
841196 
841354 
841511 
841668 
841825 



841982 
842139 
842296 



842609 
642766 
842922 
843079 
848236 
843391 



848048 
848202 
848356 
848510 
848664 
848818 
848972 
849126 



849279 858364 



849433 

849686 



849739 
849893 
850046 
850199 
860352 
850506 
860658 
850811 
850964 
861117 



851269 
851422 
851576 



843548 
843704 
843860 
844016 
844172 
844328 
844484 
844640 
844796 
844961 



845106 
845262 
846417 

845673 



845883 
846038 
846193 
846348 
846603 



846668 
846813 
846967 
847122 
847277 
847431 
847585 
847740 
847894 
848048 



33^ 32* rii? 



861879 
852032 
852184 
852336 
862488 
862640 



852792 
852944 
853096 
853248 
863399 
853551 
853702 
863864 
864006 
854166 



69* 



867167 
857317 
867467 
857616 
867766 
867915 
858066 
868214 



858613 
858662 



858811 
868960 
669109 
869258 
860406 
859665 
869704 
869862 
860001 
860149 



860297 
860446 
860694 
860742 
860890 
861038 
861186 
861334 
861481 
861629 



854308 



864469 863396 



854610 
854761 



846728 854912 



856063 
856214 
856364 
855515 
856666 



853816 
865966 
856117 
866267 
866417 
866567 
856718 
866868 
867017 
867167 



861777 
861924 
862072 
862219 
862366 
862614 
862661 
862808 
862966 
8631021 



803249 



663542 
863689 
863836 

868982 
864128 
864275 
864421 
8643671 



864713 
864860 
866006 
865161 
863207 
865443 
663589 
863784 
665680 
866026 



W» 



Natural Go-aiaaa. 



60 
59 
68 
67 
66 
6ff 
54 
53 
62 
ffl 
50 



49 
48 
47 
46 
43 
44 
48 
42 
41 
40 



39 
38 
37 
36 
3ff 
34 
33 
32 
31 
30 



29 
28 
27 
26 
25 
24 



21 

20 



19 
18 
17 
16 
15 
14 
18 
12 
11 
10 





8 
7 
6 
3 
4 
3 
2 
1 




Diir. to 
100» 



300 



|fM| 



»ff I 266 



960 »i m 
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K 


L 60** 


61® 


62® 


63^ 64" 


65° 


66« 


67 « 


68" 


69^ 


M 




1 
s 

3 

4 
5 
6 
7 
8 
9 
10 


866025 
866171 
866316 
866461, 
866607 
866752 
866897 
867042 
867187 
867331 
867.476 


S74620 
874761 
874902 
875042 
875183 
875324 
875465 
875605 
875746 
875886 
876026 


882948 
883084 
883221 
883357 
883493 
883629 
883766 
883902 
884038 
884174 
884309 

884445 
884581 
884717 
884852 
884988 
885123 
885258 
885394 
885529 
885664 


891907 
891139 
891270 
891402 
891534 
891666 
891798 
891929 
892061 
892192 
892323 


898794 
898922 
899049 
899176 
899304 
899431 
899558 
899G85 
899812 
899939 
900065 


906308 
906431 
906554 
906676 
906799 
906922 
907044 
907166 
907289 
907411 
907533 


913545 
913664 
913782 
913900 
914018 
914136 
914254 
914372 
914490 
914607 
914725 


920505 
920618 
920732 
920846 
920959 
921072 
921185 
921299 
921412 
921525 
921638 


927184 
927293 
927402 
927510 
927619 
927728 
927836 
927945 
928053 
928161 
928270 


933580 
933685 
933789 
933893 
933997 
934101 
934204 
934308 
934412 
934515 
934619 


60 
59 
58 
67 
56 
55 
64 
53 
52 
61 
50 


11 
12 
18 
14 
15 
16 
17 
18 
19 
20 


867621 
867765 
867910 
868054 
868199 
868343 
8684S7 
868632 
868776 
868920 


876167 
876307 
876447 
876587 
876727 
876867 
877006 
877146 
877286 
877425 


892455 
892586 
892717 
892848 
892979 
893110 
893241 
893371 
893502 
893633 


900192 
900319 
960445 
900572 
900698 
900825 
900951 
901077 
901203 
901329 


907655 
907777 
907899 
908021 
908143 
908265 
908387 
908508 
908630 
908751 


914842 
914960 
915077 
915194 
915311 
915420 
915546 
915663 
915779 
915896 


921750 
921863 
921976 
922088 
922201 
922313 
922426 
922538 
922650 
922762 


928378 
928480 
928594 
928702 
928810 
928917 
929025 
929133 
929240 
929348 


934722 
934826 
934929 
935032 
935135 
935238 
935341 
935444 
935547 
935650 


49 
48 
47 
46 
45 
44 
48 
42 
41 
40 


21 
22 
23 
34 
25 
26 
97 
28 
29 

to 


869064 
869207 
869351 
869495 
869689 
8697B2 
869926 
870069 
870212 
870356 


877565 
877704 
877844 
877983 
878122 
878261 
878400 
878539 
878678 
878817 


885799 
885934 
886069 
886204 
886338 
886473 
886608 
886742 
886876 
887011 


893763 
893894 
894024 
894154 
894284 
894415 
894545 
894675 
894805 
894934 

895064 
895194 
895323 
895453 
895582 
895712 
895841 
895970 
896099 
896229 


901455 
901581 
901707 
901833 
901958 
902084 
902209 
902335 
902460 
902585 


908872 
908994 
909115 
909236 
909357 
909478 
909599 
909720 
909841 
909961 


916013 
916130 
916246 
916363 
916479 
916595 
916712 
916828 
916944 
917060 


922874 
922986 
923098 
923210 
923322 
923434 
923545 
923657 
923768 
923880 


929455 
929562 
929669 
929776 
929884 
929990 
930097 
930204 
930311 
930418 


935752 
935855 
935957 
936060 
936162 
936264 
936366 
936468 
936570 
936672 


89 
88 
87 
86 
86 
84 
88 
32 
81 
30 


81 
82 
S3 
84 

85 
86 
87 

88 
89 
40 


870499 
870642 
870785 
670928 
871071 
871214 
871357 
871499 
871642 
871784 


878956 
879095 
879233 
879372 
879510 
879649 
879787 
879925 
880063 
880201 


887145 
887279 
887413 

887548 
887681 
887815 
887949 
888083 
888217 
888350 


902710 
902836 
902961 
903086 
903210 
903335 
90346U 
903585 
903709 
903834 


910082 
910202 
910323 
910443 
910563 
910684 
910804 
910924 
911044 
911164 


917176 
917292 
917408 
917523 
917689 
917755 
917870 
917986 
918101 
918216 


923991 
924102 
924213 
924324 
924435 
924546 
924657 
924768 
924878 
924989 


930524 
930631 
930737 
930843 
930950 
931056 
931162 
9312C8 
931374 
931480 


936774 
936876 
936977 
937079 
937181 
937282 
937383 
937485 
937586 
937687 


29 
28 
27 
26 
25 
24 
23 
22 
21 
20 


41 
42 
48 
44 
45 
46 
47 
48 
49 
50 


871927 
872069 
872212 
872354 
872496 
872638 
872780 
872922 
878064 
878206 


880339 
880477 
880615 
880753 
880891 
881028 
881166 
881303 
881441 
881578 


888484 
888617 
888751 
888884 
889017 
889150 
889283 
889416 
889549 
889682 


896358 
896486 
896615 
896744 
896873 
897001 
897130 
897258 
897385 
897516 


903958 
904083 
904207 
904331 
904455 
904579 
904703 
904827 
904951 
905075 


911284 
911403 
911523 
911613 
911762 
911881 
912001 
912120 
912239 
912358 


918331 
918446 
918561 
918676 
918791 
918906 
919021 
919135 
919250 
919364 


925099 
925210 
925320 
U25430 
925541 
925651 
925761 
925871 
925980 
926090 


931586937788 
931691,937889 
931797:937990 
931902 938091 
9320081938191 
932113 938292 
932219938393 
932324 938493 
932429938593 
932534 938694 


19 
18 
17 
16 
15 
14 
13 
12 
11 
10 


61 
62 
58 
64 

56 
56 
67 
68 
59 
60 


873347 
878489 
873631 
873772 
878914 
874065 
874196 
874838 
874479 
874620 

29«M 


881716 
881853 
881990 
882127 
882264 
882401 
882538 
882674 
882811 
882948 


1889815,897643 
889948 897771 
890080 897900 
890213898028 
890345,898156 
890478898288 
890610 898411 
890742898539 
890874 898666 
891007:898794 


905198 
905322 
905445 
905569 
905692 
905815 
905989 
906062 
906185 
906808 


912477 
912596 
912715 
912834 
912953 
913072 
918190 
913309 
918427 
913545 


919479 
919593 
919707 
919821 
919936 
920050 
920164 
920277 
920391 
920505 


926200 
926310 
926419 
926529 
926638 
926747 
926857 
926966 
927075 
927184 


932039 938794 
932744 9H8894 
932849 938994 
932954 939094 
933058 939194 
933163 939294 
983267 939394 
983872 939493 
988476 939598 
933580 989608 


9 
8 
7 
6 
5 
4 

a 

1 


M 


II 


28® 


2j*> 1 26« 


25© 


340 


23*> 


220 


a|0 200 


Natural Co-sines. | 


100» *'^ 


281 


224 


216r 


209 


201 


193 


185 


178 


170 


T 1 



146 



TABLE XX. — NATUBAL 8INE8. 




1 
2 
S 
4 
6 
6 
7 
8 
9 
10 



11 
18 
IS 
14 
IS 
16 
17 
18 
19 
20 



21 
22 
23 
21 
25 
26 
27 
28 
20 
SO 



SI 
32 
33 

34 
35 
36 
37 

38 
30 
40 



41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



51 
52 
53 
54 
55 
56 
57 
58 
50 
60 



0306U3 
939702 
939891 
939991 
940090 
940189 
940288 
940387 
940486 
940685 
940684 



70^ 



946613 
945708 
945802 
945897 
946991 
946086 
946180 
946274 
946368 
946462 



940782 
940881 
940979 
941078 
941176 
941274 
941372 
941471 
941569 
941666 



946743 
946837 
946930 
947024 
947117 
947210 
947304 
947397 



041764 
941862 
941960 
942057 
942155 
942252 
942350 
942447 
942544 
942641 



942739 
942836 
942932 
943029 
943126 
943223 
943319 
943416 
943612 
913609 



943706 
943801 
943897 
94399S 
944089 
944185 
941281 
944376 
944472 
944668 



945139960696956964 



944663 
944758 
944854 
944949 
945044 



945234 
945329 
946424 
945519 



19« 



71« 



945619961067 



961146 
961236 
951326 
961415 
951505 
951694 
961684 
961773 
951862 
951951 



946665 



962040 



946649952129 



952218 
952307 
962396 
952434 
952573 
952661 
962750 
962838 



947490 
947683 
947676 
947768 
947861 
947954 
948046 
948139 
948231 
948324 



918508 
948600 
948692 
948784 
948876 
948968 
949069 
949151 
949243 



949334 
949425 
949517 
949608 
949699 
949790 
949881 
949972 
950063 
050154 



950244 
950335 
050425 



72* 



952926 
953016 
953103 
963191 
963279 
953366 
963454 
953542 
953629 
953717 



948416953804 



953892 
953979 
954066 
954153 
954240 
954327 
954414 
954501 
954588 



954674 
964761 
964847 
954934 
955020 
065106 
955192 
965278 
956364 
955450 



956536 
955622 
965707 



950516955793 
950606955879 



950786 956049 



950877 
950967 
951057 



18' 



956134 
956220 
956305 



73" I 74* 



956405 
966390 
956475 
956560 
956644 
956729 
956814 
966898 
956983 
957067 
957161 



961262 965926 
961342 966001 
961422 9660761 



961502 
961582 
961662 
961741 
961821 



966376970716 
970786 
061901 1966626 970856 



961980 
962059 



957235 
957319 
957404 
957487 
957571 
957656 
957739 
967822 
957906 
957990 



962139 



962218 966823 



962297 
962376 
962455 
962534 
962613 
962692 
962770 



962849967415 



958073 
958166 
958230 
958323 



962928 
963006 
963084 
963163 



958106 963241 



968489 
958572 
958654 
958737 
958820 



963319 
963397 
963476 
963558 
963630 



958902 
958985 
959067 
959150 
959232 
969314 
959396 
959478 
959560 
959642 



959724 
969806 
959887 
959968 
960050 
960131 
960212 
960294 
960375 
960466 



960637 
960618 
960698 
960779 
960860 
960940 
961021 
961101 
961181 
961262 



17^ 



16' 



966749971065 



963708 
963786 
963863 
963941 
964018 
964096 
964173 
964250 
964327 
964404 



964481 
964657 
964634 
964711 
964787 
964864 
964940 
965016 
965093 



966245 
966321 
965397 
965473 
965548 
965624 
965700 
[965775 
963850 



75' 



066226970577 974631 



966151 
966226 
966301 
966376 
966451 



966600 
966676 



966898 
966972 



967046 971342 



967120 
967194 
967268 



967342971618 



967489 971756 



967562 
967636 



967709971961 



967782 

967856 

96792! 

968002 

968075 

968148 



968220 
968298 



968438 
968511 
968583 



968800 
968872 



968944 
969016 
969088 
969159 
969231 
969302 
969374 
969445 
969617 



965169969588 



76' 



970296 
970366 
970436 
970506 



970647 974696 978449 



970026 974956 978689 



970995 



971134 975149 



971204 975214 978927 



971411 
971480 
071549 



971824 
971893 



972030 
972098 
972166 
972234 
972302 
972370 



77' 



974370 978148 



974435 
974501 



974566 978329 



974761 
974826 
974891 



975020 



971273 975278 



975406 



78» 



978208 
978268 



981627 
981683 
981738 
981793 



978389981849 



978509 
978569 
978629 



978748 



975085 978808 



978867 



978986 



975342979045 



982233 
982287 
982342 
982396 
982450 
982505 
982659 
982613 
982667 
97168719766681979341 982V21 



979106 



976471979164 
975535 979223 
975598 979282 



976726 
975790 
975853 
975917 
975980 
976044 
976107 
976170 
976233 
976296 



979399 



979458 982828 



979517 
979575 
979634 



979750 



982882 
982935 
982989 
983042 
963096 



079809983149 



979867 
979925 



972438 
972506 



968366 972573 



972641 
972708 
972776 



968656 972843 
968728972911 



972978 
973045 



976359 
976422 
976485 
976547 
976610 
976672 
976735 
976797 
976859 
976921 



979983 
980041 
980098 
980156 
080214 
980271 
980320 
080386 



973112 
973179 
073246 
978313 
973379 
973446 
973512 
973579 
973645 
973712 



976984 
977046 
9ni08 
977169 
977231 
977293 
977354 
977416 
977477 
977639 



980500 



980568 
080615 
980672 
980728 
080785 
080842 
980899 
980955 



981068 



969659973778 
969730 973844 
969801 973910 
969872973976 



969943 
970014 
970084 
970155 
970825 



965926.970296 



15« I 14» 



974042 
974108 
974173 
974239 
974305 
974370 



977600 
077661 
977722 
977783 
977844 
977905 
977966 
978026 
978087 
978148 



IS*' 



981124 
981181 
981237 
981293 
981319 
981405 
981460 
981516 
981572 
981627 



12* 



11*> 



79« 



981904 
081959 
982014 
982069 
982123 
982178 



982774 



983202 
983255 



983308 
983361 
983414 
983466 
983519 
983571 
983624 
983676 



980443 983729 



983781 



983833 
983885 
983937 
983989 
984041 
984092 
984144 
984196 



981012 984247 



984298 



984350 
984401 
084452 
984503 
984554 
984605 
964656 
984707 
984757 
984808 



10» 



Natani) Co-sines. 



Diff. to 
100* 



162 



154 



146 



138 I 130 
I 



121 113 



105 



97 



88 



60 
59 
58 
57 
56 
65 
54 
5t 
52 
51 
50 



49 
48 
47 
46 
45 
44 
48 
42 
41 
40 



39 
38 
37 
36 
36 
34 
33 
32 
31 
SO 



29 
28 
27 
26 
25 
24 
2S 
22 
21 
20 



19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



9 
8 

7 
6 
6 

4 

S 
2 

I 
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1 

s 
» 

4 
5 
6 

T 

8 

9 

10 



11 
IS 
It 
14 
1ft 
16 
17 
18 
19 
SO 



S7 



SO 
SO 



tl 



8S 
84 
85 

86 
87 
88 

89 
40 



41 
4S 
48 
44 

45 
40 
47 

48 
49 
50 



51 
53 
58 
64 

55 
56 
57 

58 
59 
60 



965457 968878 990787 



985654968450 



965703 
985752 
985801 



SI 985850088686 
SS 965899988669 
S8 965947 988718 
S4 
S5 



991100 

991188 

991177 

965996968756991816 



966045 
986098 
986141 



986189988980 



80« 



984806 
984858 
984909 
964969 



9850091987870 9904S9 998687 994643 996295 



065109 
985159 
985209 
965259 
965309 



965358 
9654 



81« 



967688 
987734 



990268992546 
990800 992588 994552 



087824 



965059 987915 



987060 



8S« I 83« 



987779 990349,092617 



9908801992652 994618 096870 



990460 992722 



985159988005 



965259988094 
988139 



990509,098757 
990540992792 
988050 000589:992827 
900620992862 
990660 092806 



988184 



.;>•»:■ 



985507 
965556 
985605 



068817 
088362 
088406 



068404 
088538 
988582 



988800 
068843 
086886 



086238 
080286 



988973 



989016991445 



986334 
986381 



966429969145 
986477 989187 



966525 
986572 
966620 
086667 
986714 
986768 



966800989484 
966856989526 



966908 
086050 
986990 
987043 
087000 
087136 
087188 



987275 
98732S 



987551 
96759T 



9^ 



991254 
901292 
091381 
991360 
991407 



080050001483 



068102 



060230 
089272 
989315 
989357 



989442 



989568 
989610 
989651 
989003 
969735 
989776 
969818 



987229989859 



989942 



967866989988 
967414 990024 
087460990065 
987506990105 



090187 



987648900228002511 



087686090268 



8« 



090708 

48 



090827 
090666 
090005 
990044 
000963 
991022 
991061 



002031 
002066 
003000 
003Q34 
093068 
003103 
003137 
003171 
003205 
993238 



994881 
094910 
004039 
994069 
994998 
995027 
005056 
005084 



005113:096685 



901521 
001558 
001506 
901634 
001671 
001700 
001746 



989300 001783 



993272 
993800 
003330 
093378 



995142 
995170 
005109 
995227 



993400005250 



093439 
993473 
993506 
093539 
003572 



091820 



001857 
001804 
991931 
991068 
999005 
002042 
002078 
992115 
992151 
092187 



993670 
003703 
093735 
993768 
993800 
003833 
003865 
003807 



089900002224 



002260 
002206 
992332 
992368 

992404 



090146002430 



002475 



7<> 



008861 
003003 
004025 
004056 
004088 
994120 
004151 
004182 
004214 



004245 
004S76 
004307 



004400 
094430 
094461 
994491 



992546994522 



6« 



84^ 



994522996195 



996220 



004583 096245 



994673 996320 



004703 
004733 
004762 
004702 
004822 



85« 



006345 
006370 
006306 
006410 
006444 



004851006468 



006403 
006517 
006541 
006566 
006580 
006614 
006637 
006661 



007782 008702 900407 
007801 008806!000507 



007878 
097897 
907916 
997934 
997953 



996700 
096732 
996756 



997972 
997990 



008008008057 



006770008027 



996802 
006825 



998045 008084 



005284:006826 008063 
005312,006848006081 
005340,006872 008000 
005368;006804 008117 
005306006017 008136 



993605 995424,996940 098153 



003688 005452006068 
005470 006085 



005507 
095535 



007008 
007030 



005562007053 
005580007075 
005617007007 



008029996698 



995644:997119 
99567 1|997141 

'997163 



995726 
995752 
005778 
005805 
005832 
005858 
005884 
005011 
005037 



004S76 005080 



006063 
005080 
006015 



007185 
007207 
007220 
007260 
007272 
007203 
997314 
997336 
997357 



994338996041 
004360006067 



006003 
006118 
006144 
006160 
006106 



5« 



007378 
007800 
0074S0 
097441 
997462 
997482 
997503 



097544 
007564 



4« 



86« 



007664 998630 000301 
007684 008645i000401 
007604 008660 000411 
097626 998675'90e421 
006600!000431 
007664 006706 090441 
007684 008710,000460 
008734000460 
098749909460 
000470 



007704 
007724 
007748 



008763 
007763 098778 



997821 
997840 



006820 
008834 



007860 008848 



006170 



008205 
908223 

006240 
006257 
008274 
008201 
008308 



87« I 88*» 



.1 



009488 



998862 
998876 
998890 
008004 
008017 



008081 
008044 



008071 



008007 
999010 
999023 
000036 
000048 



000061 



008188000086 



000008 
000111 
000123 
000135 
000147 
000159 
999171 



908326 
096342 
998850 
006375 
008302 
008408 
008425 
008441 
008467 
008473 



1000183 
000104 
000206 
099218 
999229 
999240 
000262 
000263 
000274 
000285 



009516 
999626 
990634 
000542 
000551 
000560 
000568 
000577 



000585 
000504 
9119008 
000610 
999018 
000626 
099634 
999642 
990660 
999667 



999665 



999078000672 



000680 
000687 
000604 
099701 
000700 
099716 
999722 
999729 



998489 
998506 
006621 
006537 
008562 



000206 
000307 
000318 
000328 
000830 



008568,000350 
008683000360 



000736 
000743 
000740 
000766 
000762 
000768 
009776 
999781 
999787 
999793 



997623 998599 



998614 
998680 



000370 
000381 
000801 



8« I 2* 



1« 



. 80» 



000848 
009863 
999868 
999663 
999667 
999872 
990877 
000881 
000886 
000800 
000694 



990M08 
909903 
090007 
000910 
000014 
000918 
909922 
999925 
9V992i9 
9V99SX 



999936 
999939 
999942 
999945 
999948 
999961 
990064 
000057 
000969 
999962 



999907 
999969 
999971 
999974 
900076 
000078 
000080 
009981 
999983 



999986 
999986 
999988 
999989 
999990 
000008 
000093 
000004 
000995 
999996 



9997991 999997 
999604 000007 
000810 000008 
000816 000098 
999821 999999 
999887 999999 
0008321000000 
0098371000000 
0908431000000 
0008481000000 



» 0« 



I 



60 
50 
58 
67 
56 
65 
64 
53 
52 
51 
50 



40 
48 
47 
46 
45 
44 
48 
42 
41 
40 



30 
88 
37 
36 
85 
84 
38 
32 
31 
30 



20 
28 
27 
26 
25 
24 
28 
22 
21 
20 



10 
18 
17 
16 
15 
14 
18 

12 
11 
10 





8 

7 
ft 
5 
4 
8 
S 
1 




Ntturml Co-sines. 



Difll to 
100* 



80 



72 



63 



55 



47 



38 



30 



21 



13 



II 
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TABLE XXL 

LOO RISING, OB V£R8ED SIN£S. 



RISING. 



Hour. 




1 
2 

d 

4 
5 
6 
7 
8 
9 

10 
11 
12 
IS 
14 
15 
16 
17 
18 
19 

20 
21 
22 
2S 
24 
26 
26 
27 
28 
29 



30 
31 
32 
33 
34 
36 
36 
37 
38 
39 



40 
41 
42 
43 
44 
46 
46 
47 
48 
49 

60 
61 
62 
63 
64 
65 
66 
67 
58 
59 



Ob 



9. 

9.97860 

0.58066 
93284 

1.18271 
37653 
53488 
66877 
78474 
88703 



1.97854 
2.06131 
13687 
20638 
27073 
83063 
88667 
43930 
48893 
63586 



6« 



10. 



0481311250 
6161265019 



05664 
20062 



97980 
21817 



3908840501 



54686 



55868 



67905 68920 
79374 80265 
89504 90297 



98574 99289 
(96786 07437 
14288 14885 
21192 21744 
27688 28100 
33544 34023 
39118 39667 
44365 44777 
49294 49693 
53966 54344 



2.58039 
62274 
66312 
70170 
73863 
77405 
80809 
84083 
87238 
90282 



2.93223 
96067 
98820 

3.01488 
04077 
06590 
09032 
11406 
13718 
15969 



3 



18162 
20301 
22389 
24427 
26118 
28363 
30266 
32128 
33950 
35734 



3.37482 37626 
39193 39336 
40875 41013 
42522 42658 
44138 44272 
45724 45855 
47282 47410 
4881148938 
60314 50438 
61791 61913 



I 



58400 
62618 



66640 66967 
70483 70796 



74164 
77694 
81086 
84360 
87496 
90631 



93463 
96299 
99045 
01707 
04289 
06796 
09232 
11601 
13908 
16154 



18343 
20477 
22560 
24594 
20581 
28524 
30423 
32281 
34100 
35881 



16> 20« 



02436 
1724222848 
68297 71455 
00236 02435 



23637 
41890 
57034 
69924 
81147 
91083 



58759 
02960 



74464 
77982 
81363 
84617 
87763 
90779 



93703 
96532 
99270 
01925 
04501 
07001 
09432 
11796 
14097 
16338 



18522 
20653 
22732 
24762 
26745 
28683 
30679 
32434 
34250 
36028 



37770 
39477 
41152 
42794 
44405 
45986 
47639 
49064 
60662 



99998 
08062 
15477 
22292 
28609 
34498 
40013 
46198 
50090 
54721 



59117 
63302 
67292 
71108 
74762 
78269 
81639 
84883 
88009 
91027 



93942 
96763 
99495 
02143 
04712 
07207 
09632 
11990 
14286 
16522 



18702 
20828 
22903 
24929 
26908 
28843 
30735 
32587 
34400 
36175 



37914 
39618 
41290 
42929 
41537 
46116 
47667 
49190 
50686 



62035 62166 52278 



25224 
43268 
58184 
70917 
82019 
91862 



21818 
28114 
74503 
04680 
26878 
44605 
59320 
71898 
82884 
92634 



00701 
08723 
16066 
22836 
29116 
34972 
40457 
46616 
50486 
65096 



59474 
63641 
67617 
71418 
75060 
78655 
81914 
86148 
88265 
91273 



94181 
96994 
99719 
02360 
04922 
07411 
09831 
12184 
14475 
16706 



18881 
21003 
23073 
25095 
27071 
29002 
30891 
32739 
34549 
36321 

38057 
39759 
41427 
43064 
44670 
46247 
47795 
49315 
50809 



25S 



37654 
33079 

77448 
06673 
28502 
45931 
60440 
72869 
83739 
93390 



01399 



0935909991 



16651 
23377 
29619 
35442 
40899 
46033 
50879 
55469 



59829 
63979 
67940 
71728 
76357 
78840 
82188 
85412 
88619 
91520 



94119 
97224 
99942 
02576 
05133 
07616 
10029 
12377 
14663 
16889 



19060 
21177 
23244 
25262 
27234 
29161 
31047 
32892 
34698 
36467 



38200 
30899 
41565 
43199 
44803 
46377 
47923 
49441 
50933 
62399 



SOI 



02091 



17232 
23915 
30120 
35910 
41339 
46447 
51271 
56841 



60182 
64316 
68262 
72036 
75652 
79124 
82461 
86676 
88773 
91765 



94656 
97454 
00164 
02792 
05342 
07819 
10227 
12570 
14850 
17072 



19238 
21351 
23414 
25428 
27396 
29320 
31202 
33044 
34847 
36613 



38343 
40039 
41702 
43334 
41935 
46507 
48050 
49566 
51056 
52620 



40b 



as* 

I 

5104462642172873 



37775 422S0 
80296 83054 
0871710714 
30095!31660 
47237148524 
61547 62(>39 
73829 
84587 



74778 
8542686257 



04167 



94909 96666 96S94 971S7 



02777 
10618 
17809 
24449 
30617 
36376 
41776 
46869 
51661 
56211 



03458 
11240 
18382 
24980 
31112 
36889 
42211 
47270 
62050 
66580 



60534 
64652 
68583 
72348 
76947 
79407 
82734 
85937 
89027 
92010 



94893 
97683 
00386 
03008 
05561 
08023 
10425 
12762 
15038 
17265 



10417 
21525 
23583 
25594 
27568 
29478 
31357 
33196 
34995 
S6758 



38486 
10179 
41839 
43469 
45067 
46636 
48177 
49691 
51179 
63641 



60886 
64987 
68903 
72649 
76241 
79689 
83005 
86199 
89279 
92254 



96129 
97912 
00608 
03222 
05760 
08225 
10622 
12964 
16225 
17437 



19594 



23763 
25759 
27720 
29637 
31512 
33347 
35144 



38628 
40319 
41976 
43603 
45199 
46766 
48305 
49816 
51301 
68761 



46* 



46468 



82024 
50509 



85726 88319 



12666 
33198 
49792 
63718 
76717 



14676 
34708 
51041 
64784 
76646 
87080 



04184 
11869 
18951 
25508 
31604 
37299 
42644 
47678 
52436 
56947 



04806 
12472 
19517 
26033 
32093 
37768 
43076 
48086 
52821 



61234 61582 



65320 
69221 
72964 
76533 
79970 
83276 
86460 
89531 
92497 



96364 
98140 



05968 
08428 
10819 
13146 
15411 
17619 



19771 



2169921872 



23922 
25924 
27881 
29794 
31666 
33498 
35292 



3690337048 



38770 
4045S 
42113 
43737 
45331 
46895 
18432 
49941 
51424 



iO« 



90303 
54370 
90837 
16443 
36193 
52273 
65837 
77666 
87806 



5731367676 



65652 
69638 
73258 
76826 
80261 
83546 
86720 
80782 
92739 



95599 
98367 



0082901049012692 



03437 03661 



06176 
08629 
11016 
13337 
16697 
14800 



19949 
22044 
24090 
26089 
28042 
29952 
31820 



37193 



38912 
40597 
42250 
43871 
45462 
47024 
48658 
50066 
51547 



66fl 



05470 

13082 

20079 

26664 

32679 

38213 

43604 

4840012 

63206 



61929 
65982 
69856 
73561 
77116 
80530 
83816 
86079 
00032 
929814 



96833 
96594 



03864 

0638314 

08831 

11211 

13627 

16783 

17982 



20126 
22217 
24269 
26253 
28203 
30109 
31974 



3364933800)2 
35439 36687 



37338 



39064 
40736 
42386 
44006 
45593 
47163 
48685 
60190 
616693 



52862 58002 M129 4[190 




B60S 
180 
240 
361 
482 

«422 

84 

166 

853 

338 



sS26 



66 

130 

3,196 

41261 

8 265 

53 

106 

150 

218 



s283 

1 



45 

89 

134 

178 

• 194 

39 

76 

116 

166 



8 171 



34 

68 

lot 

ISY 
8 153 
31 

ei 



8 138 



88 

65 

83 

110 

8 185 



85 
60 
76 



TABLE XXI. 

LOO JUSINO, OS VBKSBD SINES. 



149 



RX8INO. 



1 Hour. 




1 
2 

3 
4 
S 
6 
T 
8 




3 .5SS4S 533e» 53482 53602 53721 



54670 54788 



10 

11 

12 

13 

14 

16 

16 

17 

18 1 

19 



20 
21 



24 
25 
26 
27 



30 
31 



33 
34 

35 

36 
37 
38 
39 



40 
41 
42 
43 
44 
45 
46 
47 
48 
40 



50 
51 
32 
53 
54 
55 
56 
57 
58 
99 



56074 
67455 
68814 
60152 
61469 
62766 
64043 
65302 



3.6654266645 
67765 67866 



68969 
70158 
71329 



72485 72580 



73626 



74750 74843 
75860 75952 
76956 n046 



3.78037 



79105 79193 



80159 



81201 81287 



82280 
83246 
84250 
85242 
86223 
87192 



.88150 
89097 
90034 
90960 
91876 
92782 
93679 
94566 
95443 
96311 

1.97170 
98021 
98862 



9969699765 



i.O0521 
01337 
02146 
02947 
03740 
04526 



.05304 
06074 
06838 
07595 
08344 
09087 
09823 
10552 
11275 
11992 



56190 
57569 
58926 
60282 
61578 
62873 
64149 
65406 



69069 
70256 
71426 



73719 



78127 78216 78305 



80247 



82315 
83330 
84333 
85324 
86304 
87272 



70282 79370 
80334 80421 
81373 61459 
8240082485 
83414 83498 
84416 
85406 
86385 86466 



88229 
89176 
90112 
91037 
91952 
92858 
93753 
94639 
95515 
96383 

97242 
98091 
08932 



00589 
01405 
02213 
03013 
03806 
04591 



05368 
06138 
06901 
07657 
08406 
09148 
09884 
10613 
11335 



lOi 



15i 



54905 
56306 
57683 
59038 
60373 
61686 
62980 
64254 
65510 



65023 



66747 6684966952 



67967 
69169 



70354 70452 
71523 71620 
72676 72771 
73813 73907 
74936 75029 
76043 76135 



77137 



77227 



87362 



88309 
89254 
90189 
91114 
92028 
92933 
93827 
94712 
05688 
96455 



97313 
98162 
09002 
99834 
00657 
01473 
02280 
03080 
03871 
04656 



05433 

06202 
06965 
07720 
08468 
09210 
09945 
10673 
11395 



12051 12111 



56421 
57797 
59150 
60483 
61795 
63087 
64360 
65614 



68067 
69268 



78305 
79458 
80508 
81545 
82570 
83582 
84409184582 



85488 
86466 
87433 



88388 
89333 
90267 
91190 
92104 
93007 
93901 
94786 
95661 
96527 



07384 
98232 
99072 
99903 
00726 
01540 
02347 
03146 
03037 
04721 



05497 
06266 
07028 
07783 
08530 
09272 
10006 
10734 
11456 
12170 



20« 



55140 
56537 
57910 
59262 
60693 
61003 
63194 
64465 
65717 



68168 
69367 
70560 
71716 
72867 
74001 
75121 
76227 
77318 



85570 
86547 
87513 



88467 
89411 
90344 
91267 
92179 
93082 
93975 
94859 
95733 
06599 



97455 
98302 
99141 
99972 
00794 
01608 
02414 
03212 
04003 
04786 



05561 
06330 
07091 
07845 
08592 
00333 
10067 
10704 
11515 
12220 



25t 



53840 
55258 
56652 
58024 
59374 



60703 60813 60023 



62012 
63301 
64570 
65821 



67054 
68269 
69467 
70648 
71813 
72962 

74095 
75214 
76318 



n408 77498 



78484 
79646 
80595 
81631 
82655 
83666 
84665 
85662 
86628 
87593 



88646 
89489 
90421 
91343 
92255 
93157 
94049 
94932 
95806 
06670 



97626 
98372 
99211 
00040 
00862 
01675 
02481 
03278 
04068 



05626 
06393 
07154 



08664 
09394 
10128 
10854 
11575 



30* 



53969 
65375 
56767 
58137 
59486 



62120 
63407 
64675 
65924 



67156 
68369 
69566 
70745 
71909 
73057 
74180 
75307 
76400 



78573 
79634 
80682 
81717 
82739 
83749 
84748 
85734 
86700 
87672 



88625 
89667 
90408 
91420 
92331 
93232 
94123 
95005 
95878 
96742 



97597 
98443 
99280 
00109 
00930 
01743 
02547 
03344 
04134 



048510491604980 



06690 
06457 
07217 



07008 07970 



08716 
00456 
10188 
10015 
11634 



35s 



54078 
55492 
56882 
58250 
50597 



40* 



54197 54315 
5560855725 



56997 
58363 
59708 



62228 62336 62448 62551 
6351 3|63620|63726 63832168938 

65108 



64780 



64885 



64980 
660286613166234 



67257 



6846068670 68670 



60665 
70843 
72006 
73152 
74283 
75300 
76501 
77588 



78662 
70722 
80768 
81802 
82824 
83833 
84830 
85816 
86700 
87752 



88704 
89646 



933061 
04197 
95078 
96950 
06813 



07667 
98513 
99350 
00178 
00998 
01810 
02614 
03411 
04109 



61032 61143 



67350 



69763 
70040 
72101 
73247 
84376 
76491 
76592 
77678 

78750 
70800 
80855 

81888 
82008 
83917 
84913 
85897 
86870 
87832 



88783 
80723 



00576 00653 
01406 01572 
9240602482 



03381 
04271 
95152 

96023 
06886 



07738 
08583 
00410 
00247 
01066 
01877 
02681 
03477 
04265 



06818 
06584 
07343 
08095 



05754 

06521 

07280 

08033 

08778 

09517 

1024910310 

1097511035 

1169411754 



12289 12348 12407 12466 12$26 12984 1W43 4 



46« 



57112 
68476 
50819 



67461 67562 



69862 
71038 
72197 
73341 
74470 
76684 
76683 
77768 



78830 78028 70016 



70897 
80042 
81074 
82093 



84000 84083 



84005 



8507086060 86141 



86951 
87912 



89801 
00730 
01648 
92557 
93466 
94346 
95224 
96005 
06056 



97800 
98653 
99488 
00316 
01134 
01945 
02747 
03542 



05046 0611005175 



07406 

08157 

08840080(1 



09578109640 
10371 
11005 
11813 



50« 



54434 54552 



5722657341 



55058 
57341 
58702 
50030 60041 
61360 
62650 



55841 
57226 
58580 
50030 
61251 



66004 
66337166440 



68770 
60961 
71135 
72294 
73436 
74563 



75676 75766 



76774 

77858 



79985 
81028 
12059 
83077 



85078 



87031 
87001 



88862 88940 80019 



90807 
01724 
02632 
03530 
94418 
95297 
96167 
97028 



01202 



02814 

03608 



04330 04395 



05882 06946 06010 



06648 06711 



07460 



208064 
09701 
10431 
11155 
11873 



55« 



67663 
68870 
70050 
71232 
72389 
73630 
74657 



76665 
77047 



80072 
81115 
82144 
83162 
84167 
85160 



87112 
88071 



8087989956 



90884 
01800 
92707 
93605 
04408 
95370 
06230 
97099 



97880 97950 
09723 08798 
99557 00627 
00384 00462 



012704 



02012 02070 



02880 
03674 



062394 



06776 
07532 



08220 06282 



00025 
00762 
10402 
11216 
11082 



49 



150 



TABLE XXL 

LOO RISING, OR VERSBD SINES. 



RISING. 



a Houra. 



«.ta709 
18406 
14104 
14707 
lff48S 

leios 

1«8S8 
17507 
18171 
I88S9 



4.1fM8a 
901S0 
10771 



S1409 21461 



22041 



2S200 
2S907 
24520 
25128 



I4.257S1 
26S30 
26024 
27514 



ft* 



12761 
1SI65 
14162 
14854 
15540 
16226 
16804 
17568 
18226 
18888 



lOi 



10586 



20188 20286 



20825 



22093 
22720 
28842 
23069 
24571 
25178 



25781 
26880 
2697^ 
27568 



12820 
18523 
14220 
14011 
15507 
16276 
16060 
17618 
18281 
18088 



10500 



20878120081 

21514 

2214622108 



20257 
20880 
80308 
80068 



22772 
28808 
24010 
24622 
25220 

25881 
26420 
27028 
27612 
28107 



22824 
28445 
24061 
24678 
25270 



28000<28148 
2868l|28720 28777 



20805 
20877 
80445 
81000 



80 
81 



84 
85 



87 

88 
80 



14.81523 
82070 
82631 
88180 
83724 
84265 
84802 
85885 
85865 
86801 



46 
41 
41 
48 
44 
45 
46 
47 
48 
40 



50 
51 
52 
58 

54 
55 
56 
57 

58 
50 



4.86018 
87482 
87048 
88460 
88068 
80478 



80075 40017 



40474 
40060 
41461 



4.4105041000 
42485 42476 
42018 42058 
48808 48437 
48874 48014 
44848 44887 
44818 44857 



45286 
45750 
46212 



81569 
82125 
826n 
88225 
88770 
84310 
24847 
35880 
85000 
86485 



86057 
37475 
87000 
88502 
80010 
80615 



40515 

4006041010 

41502 



45825 



20858 



1588125031 

26470 

27072 

27661 

28245 

28826 

20401 



20025 20073 



80403 
81056 



31616 
82171 
82728 

33271 
83815 
84355 
84801 
85424 
35058 
36478 



87000 
87518 
38088 
88545 
80052 
80657 
40058 
40556 
41051 
41548 



42031 
42516 
42008 
48477 
48068 
44426 
44806 
45868 



45760 45827 
4625046280 



15t 



12870 
18581 
14278 
14060 
15658 
16882 
17006 
17678 
18836 
18002 



20« 



12038 
18640 
14886 
15026 
15710 
16880 
17062 
17720 
18801 
10047 



10644 10608 
2020020844 

20084 
21567 i2 1620 

22250 



30* 



12006 
18608 
14894 
15088 
15767 
16445 
17117 
17784 
18445 
10101 



10752 



20807 20451 



22876 
23406 
14112 
24723 
25830 



25081 
26578 
27171 



2652026578 
27121 
27710 
28204 

28878 



204402040620544 



80540 
81108 



80020 
80587 
31150 



81662 
32217 
82760 
88316 
88860 
84400 
84086 
85468 
85007 
86522 



87048 
87561 
88076 
88587 
30006 
80500 
40100 
40508 
41002 
41583 



42071 
42566 
43088 
48517 
43008 
44465 
44085 
45402 
45866 
46827 



26342 
28921 



80587 80634 



81700 
32264 
82815 
88862 
38006 
84444 
84080 
85512 
36041 
86565 



87087 
87604 
88110 
38620 



80641 
40142 
40680 



42112 
42607 
48078 
48567 
44082 
44505 
44074 
45441 
46005 
46865 



I 



21087 
21678 
22808 
22028 
28548 
14168 
24774 
25880 



21001 
21725 
22855 
22080 
28500 
24214 
24825 
25480 



2776027807 



80067 
80634 
81107 



85025 
85556 
36085 
36600 



37180 
87647 
88161 
88672 



30137 80170 



80688 

40183 
40680 



41188 41174 
41624 41666 



42158 
42687 
48118 
43507 
44072 
44644 
45018 
45480 
45043 



18055 
18766 
14451 
15140 
15824 
16501 
17173 
17840 
18500 
10156 



10806 



21778 21881 



28081 28088 
23651 23702 
24265 24816 
24875 24026 24077 



26031 
-26628 
27220 



28801 
28060 



80115 
30681 
81248 



81755 
32810 
32860 
33407 
83050 
8448034584 



35601 
86128 
36658 



37173 
37600 
88204 
88714 
30221 
30725 
40225 
40722 
41215 
41706 



42108 
42677 
48168 
48686 
44111 
44588 
45052 
45518 



46404 46442 



85t 



18114 
18814 
14608 
15108 
15880 
16557 
17220 
17605 
18555 
10210 



10860 
20505 
21144 



10014 
20558 
21107 



22407 22450 22511 22664 22616 



25481 25581 



26081 26181 



26677 
27260 
27856 
28430 
20017 
20502 
80162 
30728 
81200 

81801 31848 
32856 82402 
82006|82052 
38453 
88005 



2781827867 



27005 
28487 
20066 



2068020687 
8020080257 



88408 
84040 



8506085114 



85645 
86172 
36606 



87788 

88247 
88757 
80263 
30766 
40266 
40768 
41256 
41746 



42717 
43108 



44151 
44622 
45001 
45557 



4508246020 



46480 



40* 



45* 



18172 
18872 
14567 
15255 
16087 
16614 
17285 
17050 
18610 
10265 



24867 24418 24460 
25027 25078 



26727 



80775 
81837 



81804 
324481 
82007 
88543 

84085 



34570 34628 



85158 



86216 
86740 



87216 37260 



87776 



30805 
80808 
40806 



41787 



42283 42274 



4867648716 



45180 45160 45208 



44662 
45180 
45506 
46058 
46518 



18281 
18081 
14625 
15812 
15004 
16670 
17340 
18005 
18665 
10810 



50» 55t 



10068 
20611 
21250 
21888 



28185 28187 
28754 28805 



25581 25681 



26181 
26776 



27054 
28586 
20114 



80822 
81888 



28002 
28584 
20161 
20735 
80804 
80^ 
81480 



81040 
82404 
88043 



84130 
84668 
85202 



8568085788 



86260 
86783 



87808 
37810 



88280 88882 
88700 88841 



80847 
80850 
40840 



40804 40845 
41207 4188^ 



41828 



42814 
42758 42708 
48288 48278 



48755 



44701 



46058 46007 



45684 
46007 
46556 



18280 
18080 
14682 
15860 
16050 
16726 
17806 
18060 
18710 
19878 



20022 
20665 
21803 



21036 21068 



25681 



26281 
26826 



2741627465 



28051 
28682 
20200 
20782 
80851 
80016 
31476 



81087 
32540 



88680 83684 



34175 
84718 
85247 
35n7 
86808 
86827 



37346 
87862 
88374 
38884 



30802 
40801 



41870 



42855 

42888 
48818 
48705 



44100 44220 44260 44808 



45678 
46185 
46505 



18848 
14047 
14780 
15426 
16107 
16782 
17451 
18116 
18774 
10427 



20075 
20718 
21856 



23288 

28866 



26281 
26875 



82088 
82586 



8808033184 



88670 
84220 
84757 
25201 
85821 
86847 
368701 



878801 
87005 
88417 

880161 



89680 80481 



80088 

40a2 



40887 40028 



41420 



4186841000 



42806 
42878 
48858 
48885 



44740 44770 



45247 
45712 
46174 
46688 




■ 55 



1 
2 
8 
4 



11 
21 
88 
44 



B58 



1 

1 
8 
4 



11 
11 



il 



• 51 



1 

1 
8 



10 
10 
81 



4|41 

• 40 
1 10 
1 
3 
4 

• 47 



•0 



9 
10 



88 



• 45 





18 

17 

86 

• 44 




18 
17 
85 

• 48 



1 
1 
8 




17 



84 



■ 41 



8 
16 
15 
88 



■ 40 



1 
1 
8 
4 
• 80 



8 
16 
14 



1 
2 
8 
4 



8 
16 
18 
81 



TABLE XXI. 

bOO BI8INO, OR VEB8ID 8t|«8. 



151 



RUINOt 



3 Hours. 




1 

% 
t 
4 
5 
6 
7 
8 
9 



10 
11 
19 
13 
14 
15 
16 
17 
18 
19 



90 
91 
99 
93 
94 
96 



97 



30 
31 



33 

34 
35 



37 
38 

39 



40 
41 
49 
43 
44 
45 
46 
47 
48 
49 



14.46671 
47197 
47580 
48031 



50 
51 
59 
53 
54 
55 
M 
57 
58 
59 



46709 46747 



47165 47903 47941 
47618 47656 47693 
480684810648143 



48479 48516 



48994 



4896148998 



49366 49403 49440 49476 49513 



49800 
50943 
50677 



50979 50316 



4.5110951145151181 
51539 



51966 
59390 



59495 59461 



59819 59847 



539315396653301 
53648 53683 53718 
54063 54097 54139 
54475 54509 54544 
54885 54919 54953 



4.55993 
65698 



56101 56134 
5650156534 



56900 



57996 57399 57369 
57793 57755 



57690 
5808958114 



58471 
58859 



^.59944 
59697 



60764 



61519 
61883 
69959 
69619 



14.69984 
63347 



64495 



67917 
67558 



69937 



48553 



49849 49879 49915 49959 



50714 



51574 
59001 



55397 55360 
55739 55765 



5693356966 



58504 



6000860040 



60388 60419 60450 



60706 



6113961171 



69983 
69650 



63014 
63377 



6S708 63738 63768 



64068 64097 



64455 



64780 64819 ^^^^^ 
65134 6516365103 
65486 65515 65544 
658366586565894 



6618466913 



14 . 60530 66559 66588 66616 
66875 66903 66989 66960 



67587 



67897 67995 



68935 68963 68991 
68571 68599 68697 
68905 6893368960 



69965 



69568 69595 



10« 



46785 



48500 
49035 



50750 



51610 
59037 



59889 



56168 
56568 



56601 
56099 
57395 
57788 
58179 
58536 58568 



58147 



58891 58993 



5997659308 
5965959691 



60079 



60897 
61909 



6154361674 
6191461945 



69313 
69680 



63045 
63407 



64197 



66949 



67946 67974 67303 



69999 



15* 



46893 

47978 
47731 
48180 
48697 
49071 



50349 
50786 



51917 
51646 
59079 
59496 
59917 



53336 53371 
53769 53787 
54166 54901 



54578 



54987 55091 

55394 55498 
5579955839 
5690156935 



58955 



59340 
59793 
60103 
60489 
60858 
61933 
61605 
6197<M 
69344 
69711 



63075 
63438 
63708 
64167 



64484 64514 64544 



65573 
65993 
66970 



67615 67643 



67954 67989 



68654 

68988 



6969369650 



901 



95* 



46861 
47316 



4776847806 



50388 
50899 



48918 
48664 
49108 
49550 
49988 
50494 
50858 



51963 
51681 
59107 
59531 
59969 



546195464654680 



56635 
57039 
57498 
57891 
58919 
58601 



589885909069069 



59755 
60135 
60513 
60890 
61964 



69375 
69741 



63105 
63468 
63898 
64187 



6486064898 
6599965951 



65603 



66645 



67679 
68010 
6831968347 



68689 



6939060348 



46899 
47354 



51989 
51717 
59143 
59566 
59987 



51394 51860 
51753 51788 
59178 59913 
59601 69636 
53099 63057 



63405 53440 63475 53510 



53891 
54935 



55055 55089 55193 56157 



55469 55496 



55866 
56968 
56668 
57065 
57460 
67864 
58944 
58633 



55000 
56301 
56701 
57098 
57493 
67886 
58977 
58665 



5937959404 



6163661667 
6900669037 



69405 
69771 



63408 
63858 
64917 
64573 
64998 
65981 
66639 



65959 65981 
6699966328 



66674 



669896701867046 



67331 67360 



67700 
68038 



68710 
69016690a 



69375 



69678 69705 



30> 



48956 



48701 48739 48776 



49145 
49586 
50095 
50461 
50894 



53856 



5496954304 



5978659618 
60167 60198 
60646 60576 
0099160059 
61995 61396 
61698 



69436 
69809 



6313663166 



63598 
63888 
64946 
64603 
64957 
65310 
65661 
66010 
66367 



66702 



67388 
67798 
68066 



68375 68403 



68738 
69071 
69403 
69733 



35* 



46937 
47399 

47843 



47399 47430 



48999 48330 



40189 
49693 
60061 
50497 
50030 



49693 49660 
50008 
50533 
50966 



50497 50533 



53891 



54715 54749 



55599 
55933 
56335 
56734 
57131 



67596 57559 



57919 
58300 



67051 
58349 



594365946859500 



6906862099 



69839 



63196 
63558 
63918 



65690 



67416 
67766 



68431 



60430 
69760 



40I 



46075 
47430 
47881 



40919 49956 49993 49399 



51396 
51894 
69949 
59679 
63099 



53995 
54338 



55563 
55967 
56368 
56767 
57164 



58374 58407 



5860858730 
50084 59116 



6093060961 
6060860639 
6008361015 
61357 



6179961760 



09199 
69497 
69863 



69466 69497 69598 



63296 
63588 
63948 



6427664306 
6463964669 



653306536065398 



660396606866097 



6638666415 



46731 66760 
67076 67103 



67445 
67785 



68094 68193 



68469 



6876668794 
6900060197 



60458 
69788 



45* 



47013 47051 
47467 47505 



47918 
48367 
48813 



48367 48404 



40606 



50134 50170 



50560 
61009 



61439 
51859 
59984 
59707 
63197 
53544 



53060 53094 



54379 54407 54441 



54783 
55191 



65597 
56000 
56401 
66800 
57197 
57599 
57984 



68769 
59148 



58794 



59850 50889 50913 50945 



60993 
60670 
61046 



613886141961450 



61791 
62160 



62893 



63957 
63618 



63978 64008 
6433664365 
6460964791 
64087165016 65045 65075 



6571066748 



66444 



67139 
67473 
67813 
68151 
68487 



60154 
60486 
60815 



50« 



47066 
48404 
48850 



49733 



50605 
51038 



51467 
61895 
59319 
59749 
53169 



53679 53614 



54817 
55995 



55630 
56034 
56435 
56834 
67930 
67695 
58017 



56664 
56067 
56468 
56867 
57963 
67657 
58049 
58439 
58897 



6963959564 



60394 
60701 
61077 



62191 
69668 
62923 



63987 
63648 



65497 
65777 



6678966817 



67609 

67841 



68616 



68891 68840 68877 



6048660513 



60189 
60513 
69849 



55« 



47089 
47543 
47993 
48441 

48887 



49769 
50907 
60641 
61073 



51503 
51930 
59356 
59777 
53197 



54090 



54851 

559501 



59180 50919 



59606 
50977 
60356 
60733 
61108 
61481 



6182961859 



69229 
62589 
62964 



63317 
63678 
64038 
ftl395 
64761 
66105 
65466 
66806 



6612666165 
66479 66501 



66846 



67160 67189 



67530 
67869 



6817967907 



68543 



60910 
69540 
69870 



FrOb 

8 38 



1 

9 
3 

4 

• 

1 

9 

3 

499 

■ 35 



8 
15 
93 

30 
36 

7 
15 



1 

9 
3 

4 



t34 



7 
14 
91 

98 



1 

9 
3 

4 



7 
U 
90 



1 
9 
3 

4 



7 
13 
90 
97 



8 39 



1 
9 
3 

4 

• 39 



6 
13 
19 



1 

9 
3 
4 
■ 31 



6 
13 
19 



6 
19 
19 
95 



■ 30 



1 
9 
3 
4 
■ 99 



6 
19 
18 



1 
9 
3 

4 

■ 99 



6 
19 
17 



I 
9 



6 
19 

17 



3 
4 
■ 98 



6 
11 
17 



IM 



TABLE XXI. 



fiOO ItlSnfOy OB TEMED ' SIKVI. 



KtSIt^O. 



■Ma 



4 Houn. 



e 
1 

a 
s 

4 
5 
d 
T 
8 
9 



14.09007 
70834 



4.73090 



14 



87 



SO 
81 
S8 

ss 

04 

86 



87 
88 
SO 



40 
41 
48 
48 
44 
45 
46 
47 
48 
40 



50 
61 
62 
68 
64 
66 
66 
67 
68 
60 



0^ 



00034 
70968 



70660 70677 



70874 
71197 
n618 
71887 
73166 
7>»71 
73786 



78410 78486 
73730 78746 
7409874064 
74886 74861 
74666 
74070 



74641 
74046 
76347 
75640 
76648 



4.76146 
76448 
76788 
77068 
77896 
77616 
77006 
78194 
78481 
7W67 



4.7906170074 
70884 79867 
79616 70680 
79806 79910 
80175 80108 
8046880476 
8073080768 
81004 81037 
81377 81800 
81660 81678 



4.81831 
83001 
83860 
83638 
83804 
88169 
88438 
88686 
83947 
84307 



4.84466 
84734 
84081 
85336 
85400 
86744 
86006 
86347 
86406 
86746 



5» 



60970 



70901 
71324 
71544 
71864 
73181173808 



60052 
70270 
70604 
70038 
71360 
71571 
71800171017 



73497 



73813 73838 



78126 



74692 
74996 
7637876298 



76674 



76878 76898 



76171 



76468 T6492 76617 



76768 
n067 
77840 
77640 



78606 
78700 



81844 
82114 
83882 
82860 
82016 
83181 
88446 
88707 
83068 



84488 
84746 
86002 
86267 
86612 
85766 
86017 
86267 
86617 
86766 



73633 



78151 
73468 
73773 



74080 74106 
7438674413 



76600 



76106 



76787 
77081 



77878 77898 77492 77446 77470 



77064 



7708077064 77978 
78318 7834378366 



78539 
788M 



79008 
70881 
70662 
70942 
80221 
80408 
80776 
81040 
81328 
81606 



81866 
82186 
82405 
82672 
82038 
83203 
88467 
88729 
88000 



8428084250 



86023 
85278 
85688 
86786 
86088 
86388 
86SS8 
86786 



16i 



70366 70S83i70860|70387 
70668:70685 



70631 

70066 

71377171304 

71608 71624 
71943 
72360 
73676 
73800 



72334 
72650 
73864 



73177 
73488 
73797 



74717 
75031 
75823 
75624 



76028 76948 76978 76997 



76921 
76617 
76812 



771057713077164 



77688 



78563 7867678600 



78888 



79123 
79404 
79686 
79065 
80344 
80631 
80707 
81073 
81346 
81618 



81880 
83160 
83437 
83604 



88225 
88488 
83751 
84012 
84272 



84500184681 
84767 



84786 
85044 
86300 
86564 
85807 
86068 
86800 
86659 
86807 



20* 



36« 



70006 700S4 



70083^71000 71036 



73303 
78514 
73833 
74131 
74487 



74743 74768 
7604676071 
76348 76373 
7564076674 



76346 
76643176666 



76886 



n713 
78003 
78390 



78008 78036 



78861 



80367 
80645 
80820 
81006 
8136S 
81641 



81911 
83181 
83449 
82716 



83060 82982 



83247 
88510 
88773 
84034 
84293 



84652 
84810 
86060 
86821 
86676 



86838 



71331 
71661 



71970 71006 



73387 
73602 
73916 



7360373628 



73338 
73639 



73849 78874 
74157 74182 



74463 



76270 76295 



76861 



77787 
78036 
7SBU 



78886 



79146 79169179193 
79428 79491 
79700 79733179766 
79989 80013 



80300 
80568 
80848 
81118 
81301 
81663 



81934 
82303 
83473 
83739 
83004 



88532 
b3794 
84066 
84815 



84574 
84831 
85087 
86843 
06606 



86838 86849 85870 



86070186100 
86351 



86330 
8657086600180631 



30. 



70061 
70387 
70712 



71357 
71678 



73313 

73628 
72942 



73264 



73666 73691 



74488 
74793 
76006 
76308 
75699 



76691 
76886 
77179 



77761 
78060 



81956 
82226 
82494 
82761 
83026 



8326088291 



83654 
88816 
84077 
84337 



84696 
84868 
86108 
85863 
86617 



86121 
86372 



86848 86860 8688fi| 



36* 



79088 
70415 
70739 



7106371099 71116 



71384 
71704 
72023 
72380 
72665 
72068 



73280 



73000 73026 



74208 



74614 74689 



7481874844 74869 



75122 
75428 
75733 
76022 



76320 76344 



76615 



76010 76034 



77203 
77405 
77785 
78074 



78838 78861 
78624 78648 
7800978938 

79216 
79475 79498 

79779 
80036 80069 
80314 80337 
80691 80614 
80866 80880 
8114181163 
81414 81437 
8168681708 



81979 
82248 
82516 
83783 
88040 
83313 



83838 
84000 
86368 



86308 
86641 



4d« 



70115 
70443 
70766 



71411 
71731 
73049 
73366 
72681 
72994 



733067389273358 



73617 73648 



74233 



76147 
75448 
79748 



7604776072 76097 



76640 



77227 
77510 



78098 
78385 
78671 



79240 
70522 
79802 
80082 
80360 
80637 
80012 
81186 
81450 
81731 



82001 
82271 
82538 
82805 
88071 
83835 



83576 88698 



83860 
84120 
84380 



84688 
84806 
86161 
86406 



46 



70143 



7046970496 



70793 



71438 
71757 
72076 
72392 

72707 



73020 73046 73072 



73061 
74259 
74665 



76172 
76473 
76778 



76869 76394 



76665 



76969 76088 



77262 77276 77800 



77648 



77809 77883 77867 77882 



7806678980 



79263 
79545 
79826 
80105 
80388 
80660 
80935 



81482 
81754 



82024 
82293 
82561 

82827 
88098 



83620 
83881 
84142 
84401 



84016 
86172 
86427 



84617 
84874 
86130 
86386 
86688 
86801 

86142|86168;86184 
86413*86484 



86650|86680 
86919,86933 



60i 



70170 



70820 
ni4S 
71464 
71784 



72102 7212b 



72418 
72733 



73384 

73694 

73077 74008 



73668 
73077 
74284 
74500 
74804 



74590 74616 



7519775222 
75408 75633 
7579876823 



76689 



n667 77602 



78123 78146 
78409|78483 
78695 



79004 



70568 



80128 
80406 
80685 
80958 



8120981232 



81505 
81776 



82046 
82316 
82583 
82860 
88115 



83357 88370 



83003 
84164 

84428 



8465984681 



86206 
86455 



8660286683 86701 
86010^86081 86961 



^ 



70107 
70523 
70847 
71170 
71491 
71810 



Pro. 
pttl 



8 37 



73445 
72750 



74310 
74616 

74920 



76131 



76410 
76714 
77008 



78170 

78457 

78710 78743 



79037 



70387 79810 



79593 



7084079873 



80151 
80429 
80706 
80981 
81255 
81527 
81709 



82069 
82838 
82805 
82872 
83137 
83401 



83642 83663 



84038 
85194 
85448 
85701 
85964185975 



83926 
84186 
84444 

84702 
84960 
85216 
86409 

85722 



86226 
86476 
86724 
86972 



1 
2 
3 



6 
U 
16 
422 

8 26 



1 
2 
3 
4 



6 
11 
16 
21 



8 26 



1 
2 
3 

4 



6 
10 
16 
21 



8 25 



1 
2 
8 

4 



6 
10 
15 
30 



8 36 



1 
3 
8 

4 



6 
10 
16 
30 



8 34 



1 
3 
3 

4 



6 
10 
16 
19 



8 38 

116 
Sl 9 
3|14 
4|l9 
8 38 



1 
8 
3 
4 



5 

9 

14 

18 



8 33 

9 



8 

4 

a 
1 
8 

8 
4 



9 
13 
19 



4 

9 
18 
17 



8 21 



1 

3 
8 

4 



4 

8 
18 
17 



8 21 



1 

3 
8 



4 

8 
18 



417 



M 



TABLE XXI. 

LOO BI8IKG, OR VBBSBD BINES. 



IM 



TABLE XXI. 

LOO RISING, OR VERSED SINES^ 



RISING. 



\. 





1 

2 
S 

4 
5 
6 
7 
8 
9 



20 
21 
22 

2S 
24 
25 
26 
27 
28 
29 



SO 
31 
S2 
S3 
34 
35 
36 
37 
38 
39 



50 
51 
62 
63 
54 
56 
66 
67 
68 
69 



6 Hours. 



0« 



16.03629 
03802 
03975 
04147 
04318 
04488 
04637 
04826 
04904 
05162 



5.00000 
00189 
00377 
00565 
00751 
00937 
01122 
01306 
01400 
01672 



5.01854 
02035 
02215 
02395 
02574 
02761 
02928 
03105 
03280 
03455 



5.05328 
05494 
05659 
05823 
06987 
06160 
06312 
06474 
06634 
06794 



6« 



00016 
00205 
00393 
00580 
00767 
00953 
01138 
01322 
01505 
01688 



01869 
02050 
02230 
02410 
02588 
02766 
02943 
03119 
03295 
03470 



03644 
03817 
03989 
04161 
04332 
04502 
04672 
04840 
06008 
05175 



05342 
05608 
05673 
05837 
060U1 
06163 
06326 
06487 
06648 
06808 



10« 

00032 
00221 
00409 
00596 
00782 
00968 
01153 
01337 
01620 
01703 



01884 
02065 
02245 
02425 
02603 
02781 
02958 
03134 
03310 
0348 4 

03668 
03831 
04004 
04175 
04346 
04516 
04686 
04854 
05022 
05189 



01900 
02080 
02260 
02440 
02618 
02796 
02973 
03149 
03324 
03499 



6.06954 
07112 
07270 
07428 
07684 
07740 
07895 
08050 
08204 
08357 



5.08509 
08661 
08812 
08962 
09112 
09261 
09409 
09567 
09704 
09351 



06907 
07126 
07284 
07441 
07697 
07763 
07908 
08063 
08216 
08369 



05356 
05521 
05686 
06851 
06014 
06177 
06339 
06500 
00661 
06621 



08622 
08673 
08824 
08975 
09124 
09273 
09422 
09569 
09716 
09863 



06980 
07139 
07297 
07464 
07610 
07766 
07921 
08076 
08229 
08382 



08534 
08686 
08837 
08987 
09137 
0928(i 
09434 
09582 



09875 



16« 



00047 
00236 
00424 
00612 
00798 
00984 
01168 
01352 
01636 
01718 



20« 



00063 
00262 
00440 
00627 
00813 
00999 
01184 
01368 
01551 
01733 



03672 
03846 



01916 
02095 
02275 
02455 
02633 
02811 
02987 
03163 
03339 
03613 



26> 



00079 
00268 
00456 
00643 
00829 



0101401030 



01199 
01383 
01566 
01748 



03687 
03860 



04018,04032 
04190 04204 



04360 
04530 
04700 
04868 



04375 
04545 
04714 
04882 



01930 
02110 
02290 
02469 
02648 
02825 
03002 
03178 
03363 
03528 



05036,03050 
0520303217 



03701 
03874 
04047 
04218 
04389 
04559 
04728 
04896 
06064 
03231 



03370 05383 



05535 
05700 



05549 
06714 



0586405878 
06028 06041 



06191 
06353 



06204 
06366 



0651406527 
06674!06688 
06834 06848 



06994 07007 
07152 07165 
07310 (U323 
07467 07480 



07623 



05397 
05563 
05728 
03892 
06055 
06218 
06379 
06641 
06701 
06861 



07636 



07779.07792 



07934 
08088 
08242 
08395 



08547 
08699 
08850 
09000 
09149 
09298 
09446 
09594 



07947 
08101 
08255 
08408 



09729 09741 



09887 



08560 
08711 
08862 
09012 
09162 
09311 
09459 
09606 
09763 
09899 



07020 
07178 
07336 
07493 
07649 
07805 
07960 
08114 
08207 
08420 



08572 
08724 
08876 
09025 
09174 
09823 
09471 
09618 
09765 
09911 



30* 



00096 
00283 
00471 
00668 
00844 



01214 
01398 



01581 01696 



01763 



01946 



02125 02140 
02305 02320 
02484 02499 



02663 
02840 
03017 
03193 
03368 
03642 



03716 
03889 
04061 
04232 
04403 
04573 
04742 
04910 
05078 
05246 



05411 
05577 
05741 
06905 
06069 
06231 
06393 
06554 
06714 
06874 



07033 
07192 
07349 
07606 
07662 
07818 
07973 
08127 
08280 
08433 



08683 
08736 
08887 
09037 
09187 
09335 
09483 
09631 
09777 
09924 



S6> 



00110 
00299 
00187 
00674 
00860 
01046 
01230 
01413 



01779 



01960 



02077 
02865 
03031 
03207 
03382 



03730 
03903 



04247 
04417 
04687 
04766 
04924 
06092 
05269 



06425 
05590 
05756 
05919 
06082 
06246 
06406 
06567 
06728 
06887 



40« 



00126 
00315 
00602 
00689 
00873 
01061 
01245 
01429 
01612 
01794 



01976 
02166 
02335 
02514 
02692 
02870 
03046 
03222 
03397 



03667 03671 



04746 
06918 



04076 04090 



04261 
04431 
04601 
04770 
04938 
05106 
05273 



0543U 
05601 
06769 
05933 
0609b 
06258 
06420 
06581 
06741 
06901 



07046 U7060 
07206 07218 
07362 07376 
07519 07632 
07675 07688 
07831 07844 
07985 07998 
08140 08152 
08293 08306 



45« 



00142 
00330 
00618 
00705 
00891 
01076 
01260 
01444 
01627 
01800 



60> 



01990 
02170 
02360 
02529 
02707 
02884 
03061 
03237 
03412 
03686 



03769 
03932 
04104 
04276 
04446 
04616 
04784 
04952 
05120 
05286 



06462 
05618 
05782 
05946 
06109 
06272 
06433 
06594 
06754 
06914 



07073 
07231 
07388 
07645 
07701 
07867 
08011 
08166 
08318 



08446:08458 08471 



08598 
08749 
08900 
09060 
09199 
09348 
09496 
09643 
09790 
09936 



08610 
08762 
08912 
09062 
09211 
09360 
09508 
09656 
09802 
09948 



00168 
00346 
00534 
00720 
00906 
01091 
01276 
01469 
01642 
01824 

02006 
02185 
02365 
02544 
02722 
02899 
03075 
03261 
03426 
03600 



66S 



03774 
03946 
04118 
04289 
04460 
04629 
04798 
04966 
05134 
05300 



05466 
05632 
06796 
06960 
06123 
06285 
06447 
06608 
06768 
06927 



07086 
07244 
07401 
07558 
07714 
07869 
08024 
08178 
08331 
08484 



00173 
00362 
00649 
00736 
00922 
01107 
01291 
01474 
01657 
01839 



Fro. 
ptf. 



02020 
02200 
02380 
02569 
02737 
02914 
03090 
03266 
03441 
03616 



03788 
03961 
04132 
04303 
04474 
04648 
04812 
04980 
05148 
05314 



0548(1 
06645 
05810 
05973 
06136 
06299 
06460 
06621 
06781 
06941 



07099 
07267 
07415 
07671 
07727 
07882 
08037 
08191 
08344 
08496 



08623 
08774 
08925 
09076 
09224 
09372 
09620 
09667 
09814 
09960 



08636 
08787 
08937 
09087 
09236 
09385 
09533 
00680 
09826 
09972 



08648 
08799 
08960 
09100 
09249 
09397 
09646 
09692 
09638 
09984 



• 16 



1 
2 
8 

4 



3 

6 

9 

12 



8 16 



I 
2 
3 

4 



S 

6 

9 

12 



Bl5 



1 
2 
8 

4 



8 

6 

9 

12 



B 16 



I 

2 
8 
4 



8 



9 

12 



Bl4 



1 
2 
8 

4 



8 

6 

9 

12 



■ 14 



1 
2 

8 
4 



8 

6 

9 

11 



8 14 



1 
2 
8 
4 



8 

6 

8 

11 



Bis 



1 

2 
8 
4 



8 

6 

8 

11 



■ 13 



1 
2 
8 



I 
2 
3 

4 



8 
6 

8 
10 

18 
8 
6 
8 

10 



8 18 



1 
2 

8 
4 



8 

6 

8 

10 



■ 12 



1 
2 
8 

4 



2 
6 

7 
10 



TABLE XXI. 

LOO RISING, OR VERSED SINES. 



153 



KI8INO. 



7 Hours. 





1 

2 
3 

4 
5 

e 

7 
8 
9 



10 
II 
12 
13 
14 
15 
16 
17 
18 
19 



20 
21 
22 
23 
24 
26 
26 
27 



29 



30 

31 

32 

U 

34 

35 

36« 

37 

38 

39 



40 
41 
42 
43 
44 
45 
46 
47 
48 
49 



60 
61 
52 
63 
64 
55 
56 
57 
58 
50 



0» 

5.09996 
10141 
10286 
1OI30 
10573 
10715 
10857 
10998 
11139 
11279 



5.11418 
11557 
11695 
11832 
11969 
12105 
12240 
12375 
12609 
12643 



5.12776 
12908 
13040 
13171 
13302 
13432 
13561 
13690 
13816 
13945 



5.14072 
14199 
14324 
14449 
14674 
14698 
14821 
14944 



1506615076 



16188 



5.16309 
16429 
16549 
16668 
16787 
15905 
16023 
16140 
16266 
16372 



5.16487 
16602 
16716 
16830 
16943 
17065 
17167 
17278 
17389 
17499 



10008 
10163 
10298 
10441 
10585 
10727 
10869 
11010 
11150 
11290 



11429 
11568 
11706 
11843 
11980 
12116 
12251 
12386 
12520 
12654 



lOi 



12787 
12919 
13051 
13182 
13313 
13442 
13672 
13700 
13828 
13956 



14083 
14209 
14336 
14460 
14584 
14708 
14832 
14954 



16198 



15319 
16439 
15559 
15678 
15797 
15915 
16033 
16149 
16266 
16382 



16497 
16612 
16726 
16839 
16962 
17065 
17176 
17288 
17398 
17609 



10021 
10166 
10310 
10454 
10697 
10739 
10881 
11022 
11162 
11302 

11441 
11580 
11717 
11855 
11991 
12127 
12263 
12397 
12532 
12665 



12798 
12930 
13062 
13193 
13323 
13453 
13582 
13711 
13839 
13967 



14093 
14220 
14345 
14470 
14596 
14719 
14842 
14964 
15087 
15208 



15329 
16449 
15569 
15688 
15807 
15926 
16042 
16159 
16276 
16391 



16506 
16621 
16735 
16849 
16961 
17074 
17186 
17297 
17408 
17518 



16> 



10033 
10178 
10322 
10465 
10608 
10751 
10893 
11033 
11174 
11314 



11453 
11591 
11729 
11866 
12003 
12139 
12274 
12409 
12543 
12676 



12809 
12941 
13073 
1320 J 
13334 
13464 
13593 
13722 
13860 
13977 



14104 
14230 
14356 
14481 
14606 
14729 
14852 
14975 
15097 
15218 



15339 
15459 
15579 
15698 
16817 
16936 
16052 
16169 
16285 
16401 



16516 
16631 
16745 
16868 
16971 
17083 
17196 
17306 
17417 
17527 



20» 



10045 
10190 
10334 
10477 
10620 
10763 
10904 
11045 
11186 
11325 



11464 
11603 
11740 
11878 
12014 
12150 
12285 
12420 
12554 
12687 



12820 
12952 
13084 
13216 
13345 
13475 
13604 
13732 
13860 
13988 



14114 
14241 
14366 
14491 
14615 
14739 
14862 
14986 
16107 
16228 



15349 
15469 
15589 
15708 
15827 
15944 
16062 
16179 
16295 
16410 



16526 
16640 
16754 
16867 
16980 
17093 
17204 
17315 
17426 
17536 



25« 



10057 
10202 
10346 
10489 
10632 
10774 
10916 
11057 
11197 
11337 



11476 
11614 
11752 
11889 
12025 
12161 
12296 
12431 
12565 
12698 



12831 
12963 
13005 
13226 
13356 
13486 
13615 
13743 
13871 
13998 



14125 
14251 
14377 
14601 
14626 
14750 
14872 
14995 
15117 
15238 



15359 
15479 
15599 
15718 
15837 
15954 
16072 
16188 
16304 
16420 



30* 



10069 
10214 
10358 
10601 
10644 
10786 
10028 
11069 
11209 
11348 



11487 
11626 
11763 
11900 
12037 
12173 
12308 
12442 
1257/i 
12709 



12842 
12974 
13106 
13237 
13367 
13496 
13625 
13754 
13882 
14009 



14136 
14262 
14387 
14512 
14636 
14760 
14883 
15005 
15127 
15248 



16535 
16650 
16764 
16877 
16990 
17102 
17214 
17325 
17436 
17646 



15369 
15489 
15609 
16728 
16846 
15964 
16081 
16198 
16314 
16430 



16545 
16669 
16773 
16886 
16999 
17111 
17223 
17334 
17444 
17554 



35s 



10081 
10226 
10370 
10513 
10656 
10708 
10940 
11080 
11220 
11360 



11499 
11637 
11776 
11912 
12U48 
12184 
12319 
12453 
12587 
12721 



12853 
12085 
13117 
13248 
13378 
13507 
13636 
13765 
13892 
14019 



14146 
14272 
14397 
14622 
14646 
14770 
14893 
16015 
15137 
16258 



16379 
15499 
15619 
16738 
15866 
15974 
16091 
16208 
16324 
16439 



16554 
16669 
16782 
16896 
17008 
17121 
17232 
17343 
17464 
17563 



40« 



10003 
10238 
10382 
10525 
10668 
10810 
10951 
11092 
11232 
11372 



461 



10105 
10250 
10394 
10537 
10680 
10822 
10963 



50* 



I 



10117 
10262 



10406 10418 



10649 
10691 
10833 
10975 



11510 
11649 
11786 
11923 
12059 
12105 
12330 
12466 
12598 
12782 

12864 
12996 
13128 
13258 
13388 
13518 
13647 
13776 
13903 
14030 



14167 
14282 
14408 
14533 
14657 
1478U 
14903 
15026 
15147 
16269 



15389 
16609 
15629 
15748 
15866 
16984 
16101 
16217 
16333 
16449 



16678 
16792 
16905 
17018 
17130 
17241 
17362 
17463 
17673 



11104;11116 
1124411255 
1138311396 



1152211533 
1166011672 
1179811800 
1193411946 
12071 12082 



12206 
12341 
12476 
12610 
12743 



12875 
13007 
13139 
13269 
13399 
13529 
13658 
13786 
13014 
14041 



14167 
14293 
14418 
14543 
14667 
14790 
14913 
15036 
15157 
15279 



16399 
16519 
15639 
15768 
15876 
15993 
16111 
16227 
16343 
16459 



16664 16573 



16688 
16801 
16915 
17027 
17139 
17251 
17362 
17472 
17582 



12216 
12353 
12487 
12621 
12754 



12886 
13018 
13149 
18280 
13410 
13530 
13668 
13797 
13924 
14051 



14178 
14303 
14429 
14663 
14677 
14801 
14924 
15046 
15168 
16289 



15409 
16529 
15649 
16767 
15886 
16003 
16120 
16237 
16353 
16468 



16583 
16697 
16811 
16924 
17036 
17148 
17260 
17371 
17481 
17591 



56« 



Pro. 
pta. 



10129 8 12 



10274 



10561 
10708 
10484 
10986 
11127 
11267 
11406 



11545 
11683 
11820 
11957 
12093 
12229 
12364 
12498 
12632 
12765 



12897 
13029 
18160 
13291 
13421 
18550 
13670 
13807 
13085 
14062 



14188 

14814 

14439 

14564 

1468814 

14811 

14934 



1 
1505612 



15178 
15299 



16419 
16539 
15659 
15777 
15896 
16013 
16130 
16246 
16362 
16478 



16692 
16707 
16820 
16933 
17046 
17168 
17260 
17380 
17490 
17600 



2 

6 

7 

10 

12 

2 

5 

7 

10 

12 
2 
5 

7 
9 

8ll 

2 



6 
7 

9 



8 11 
1 2 
2 



4 
7 
9 
8 U 
2 
4 



7 
9 



8 11 
2 
4 
6 



9 
8 10 



2 

4 
6 

8 



■ 10 
2 
4 



6 
8 
■ 10 
2 
4 



6 

8 



■ 10 
2 

4 






6 

8 
■ 9 

2 
4 
6 
8 



TABLE XXII. 163 | 


CORRECTION OF THE MOON'S APPARENT ALTITUDE. 


1 


DApp 
altit 


Horizontal Parallax. | 


Prop, parts for Seconds of Par. | 


64' 56' 1 


66' 


57' 68' 1 59' , 60' , 61' | 




0' 1*1 




3*'4*| 


6" 






7" 8' 


9* 


o ' 


' # 


/ «r 


• 


> » * 


' 


1 


' tf 


a 


tf 








M 








70 


18 7 


18 28 


18 48 


19 919 30 


19 50 


20 11 


20 31 











1 


1 


1 


2 


2 


2 


3 


3 


10 


17 59 


18 19 


18 39 


19 019 20 


19 41 


20 1 


20 21 


10 8 


4 


4 


4 


6 


6 


5 


6 6 


6 


20 


17 50 


18 10 


18 80 


18 51 19 11 


19 31 


19 61 


20 11 


20 7 


7 


7 


8 


8 


8 


9 


9 9 





80 


17 41 


18 1 


18 21 


18 4119 1 


19 22 


19 42 


20 2 


30 


1010 


11 


11 


11 


12 


12 


1213 


13 


40 


17 33 


17 53 


18 12 


18 32,18 52 


19 12 


19 32 


19 62 


40 


1314 


14 


14 


15 


15 


15 


1616 


16 


50 


17 24 17 44 


18 3 


18 2318 43 


19 2 


19 22 


19 42 


60 


17|17 


17 


18 


18 


18 
2 


19 
2 


1919 

2i 3 


20 
3 


71 


17 15 17 35 


17 54 


18 14 


18 33 


18 53 


19 12 


19 32 











1 


1 


1 


10 


17 6 


17 26 


17 45 


18 5 


18 24 


18 43 


19 3 


19 22 


10 


3 


3 


4 


4 


4 


5 


6 


5! 6 


6 


20 


16 68 


17 17 


17 36 


17 56 18 15 


18 34 


18 53 


19 12 


20 


6 


7 


7 


7 


8 


8 


8 


9 9 


9 


80 


16 50 


17 8 


17 27 


17 46 18 6 


18 24 


18 43 


19 2 


30 


1010 


10 


10 


11 


11 


11 


12;i2 


12 


40 


16 40 


16 59 


17 18 


17 37 


17 56 


18 15 


18 33 


18 62 


40 


1313 


13 


14 


14 


14 


15 


1615 


16 


60 


16 31 


16 50 


17 9 


17 28 


17 46 


18 5 


18 24 


18 42 


50 


16 


16 



16 

1 


17 

1 


17 
1 


17 
2 


18 


1818 


19 
3 


72 


16 23 


16 41 


17 


17 18 


17 37 


17 55 


18 14 


18 32 








2 


2 


2 


10 


16 14 


16 32 


16 51 


17 9 


17 27 


17 46 


18 4 


18 23 


10 


8 


3 


4 


4 


4 


5 


5 


5 


5 


6 


20 


16 5 


16 23 


16 42 


17 


17 18 


17 36 


17 54 


18 13 


20 


6 


6 


7 


7 


7 


8 


8 


8 


8 


9 


SO 


15 56 


16 14 


16 32 


16 50 


17 9 


17 26 


17 45 


18 3 


30 


9 


9 


10 


10 


10 


11 


11 


11 


11 


12 


40 


15 48 


16 5 


16 23 


16 41 


16 69 


17 17 


17 35 


17 63 


40 


12 


12 


13 


13 


13 


14 


14 


14 


14 


16 


60 


15 39 


15 56 


16 14 


16 32 
16 22 


16 50 


17 7 


17 25 


17 43 
17 33 


60 


15 


15 



16 

1 


16 


16 


17 

1 


17 


17 


17 


18 


73 


15 30 


15 47 


16 5 


16 40 


16 58 


17 15 








1 


1 


2 


2 


2 


3 


10 


15 21 


15 38 


15 56 


16 13 


16 31 


16 48 


17 5 


17 23 


10 


3 


3 


3 


4 


4 


4 


6 


6 


6 


5 


20 


15 12 


15 29 


15 47 


16 4 


16 21 


16 38 


16 65 


17 13 


20 


6 


6 


6 


7 


7 


7 


7 


8 


8 


8 


80 


15 3 


15 20 


15 37 


15 54 


16 12 


16 29 


16 46 


17 3 


30 


9 


9 


9 


9 


10 


10 


10 


11 


11 


11 


40 


14 54 


15 11 


15 28 


15 45 


16 2 


16 19 


16 36 


16 63 


40 


11 


12 


12 


12 


12 


13 


13 


13 


14 


14 


60 


14 4C 
14 37 


15 2 


15 19 


15 36 


15 52 


16 9 


16 2C 


16 43 


50 




14 



14 



15 

1 


15 
1 


15 

1 


16 
1 


16 


16 


16 


17 


74 


14 63 


15 10 


15 26 


15 43 


15 69 


16 16 


16 83 


2 


2 


2 


2 


10 


14 28 


14 44 


15 1 


15 17 


15 33 


15 50 


16 6 


16 22 


10 


3 


3 


3 


3 


4 


4 


4 


5 


5 


5 


20 


14 19 


14 35 


14 51 


15 8 


15 24 


16 40 


15 56 


16 12 


20 


6 


6 


6 


6 


6 


7 


7 


7 


7 


8 


80 


14 10 


U 26 


14 42 


14 58 


15 14 


15 30 


15 46 


16 2 


30 


8 


8 


9 


U 


9 





10 


10 


10 


10 


40 


14 1 


14 17 


14 33 


14 49 


15 5 


15 20 


15 36 


15 5^ 


40 


11 


11 


11 


11 


12 


12 


12 


IS 


IS 


13 


60 


13 52 


14 8 


14 24 


14 39 


14 65 


15 11 


15 26 


15 42 


50 


13 




14 




14 

1 


14 


14 


16 
1 


15 
2 


15 
~2 


15 
2 


16 
2 


75 


13 43 


13 59 


14 14 


14 30 


14 45 


15 1 


15 16 


15 32 





1 


1 


10 


13 34 


13 50 


14 5 


14 20 


14 S6 


14 51 


15 7 


15 22 


10 


3 


3 


3 


3 


4 


4 


4 


4 


5 


5 


20 


IS 25 


13 41 


13 56 


14 11 


14 26 


14 41 


14 57 


15 12 


20 


5 


5 


6 


6 


6 


6 


7 


7 


7 


7 


30 


13 16 


13 32 


13 47 


14 2 


14 17 


14 32 


14 47 


15 2 


30 


8 


8 


8 


8 


9 


9 





9 


10 


10 


40 


13 8 


13 22 


13 37 


13 52 


14 7 


14 22 


14 37 


14 52 


40 


10 


10 


11 


11 


11 


11 


12 


12 


12121 


50 


12 59 


13 13 


13 28 


13 43 


13 57 


14 12 


14 27 


14 41 
14 31 


50 


13 


13 


13 



13 

1 


14 
1 


11 
1 


14 
1 


14 
2 


1_5| 
2 


15 
2 


76 


12 50 


13 4 


13 19 


13 33 


13 48 


14 2 


14 17 











10 


12 41 


12 55 


13 9 


13 24 


13 38 


13 52 


14 7 


14 21 


10 


2 


3 


3 


3 


3 


3 


4 


4 


4 


4 


20 


12 32 


12 46 


13 


13 14 


13 28 


13 43 


13 57 


14 11 


20 


5 


6 


5 


6 


6 


6 


6 


6 


7 


7 


80 


12 23 


12 37 


12 51 


13 6 


13 19 


13 33 


13 47 


14 1 


30 


7 


7 


7 


8 


8 


8 


8 


9 


9 


9 


40 
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The Mean Reduction of the Moon's Horuontal Panllax, answering to any Latitude, 

according to the spherical figure of the Earth . 

Latitude 11 19® 25*^ %09 84® 89® 4V 47® Sl^ 50® 60® 65® 71® 79** 90® 
Reduction 1^ 2*^ 2^ 8*^ A" ij" 6" Hf 1" S" V 10^ 10j» 11 ^ 

TABLE XXIV'— The Sun's true and apparent Altitude. 
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80 


10.25. 9 


20.00 


19.57.82 


80 


29.28.27 


48.00 


47.69.15 


82.00 


81.59.58 


40 


10.85.18 


10 


20. 7.88 


40 


20.88.28 


20 


48.19.16 


88.00 


82.59.64 


50 


10.46.18 


20 


20.17.85 


50 


29.48.29 


40 


48.39.16 


84.00 


88.59.55 


11.00 


10.55.12 


80 


20.27.8Q 


80.t)O 


29.58.29 


49.00 


48.69.16 


85.00 


84.59.56 


10 


11. 5.26 


40 


20.87.83 


20 


80.18.81 


20 


49.19.17 


86.00 


86.59.57 


20 


11.15.80 


50 


20.47«8i 


40 


80.38.82 


40 


49.89.17 


87.00 


86.59.57 


. »o 


11.25.84 


21.00 


20.57.41^ 


81.00 


80.68.88 


50,00 


49.59.18 


88.00 


87.69.58 


40 


11.85.88 


10 


21. 7«4d 20 1 


81.18,84 


80 


50.29.18 


89.00 


88.59.59 


50 


ll.45.42l 


P 


21.17.4« 


40 1 


81.88.85 


61.00 


50.59.1P 


90.00 


90. 0. 
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TABLE XXV* 

The refracted Semi-diameter of the Moon. 



3'i Semi-diameter hy the Nautical Almanac. 



Apt. ' " I ' " 
Alt. 14.40i6.00 



4.00 
6 
10 
80 
25 
SO 
96 
40 
60 

6.00 



10 
SO 
SO 
40 
60 
6.00 
10 
90 
SO 



40 

7.00 

20 

40 

8.00 

80 

9.00 

10.00 

11.00 



18.00 
IS. 00 
14.00 
16.00 
18.00 
19.00 
81.00 
84.00 
87.00 



10.00 
S8.00 
S6.00 
19.00 
48.00 
46.00 
48.00 
61.00 
64.00 




// 



t* 



16.1015.36 
15.15!l5.35 
16.1416.84 
15.18'l6.88 
16.1216.32 



16.11 
16.10 



16.31 
16.30 



16. 016.29 
16. 816.28 
15. 7 16.27 



16. 
16. 
16. 
15. 
16. 
16. 
16. 



615.26 
615.25 
415.24 
315.23 
216.22 



16.21 
15.20 



14.6916.19 
14.6815.18 



14.57115.17 
14.6615.16 
14.5515.15 
14.5415.14 
14.5816.13 
14.6216.12 
14.6116.11 
14.6016.10 
14.4915. 9 



14.4815. 
14.47|15. 
14.4816. 
14.4715. 
14.4716. 
14.4615. 
14.4716. 
14.4715. 
14.4716. 



8 
7 
8 
7 
7 
6 



8 



14.4815. 8 
14.4916. 9 
14.4916. 9 
14.6016.10 
14.6016.10 
14.60,15.10 
14.6015.10 
14.6l{l6.12 
14.6116.12 



14.6215.13 
14.62;i6.13 
14.6316.14 
14.6816.14 
14.6416.14 
14.6416.14 
14.6415.16 



15.20 



15.40 



16.56 
16.55 
15.54 
15.53 
15.52 
15.51 
15.60 
15.49 
15.48 
15.47 



15.4616. 6 
15.45 16. 5 
15.44 16. 4 
15.43 16. 3 
15.4216. 2 
15.41 16. 1 
15.4016. 
15.3915.59 
15.3815.68 



15.37 
15.36 
15.35 
16.34 
16.33 
16.82 
15.31 
15.30 
15.29115 



15.28 
15.27 
16.28 
15.27 
15.28 
15.27 
15.28 
16.27 
16.88 



15.29 
15.29 
15.80 
15.81 
16.31 
15.81 
16.81 
16.82 
15.32 



16.33 
16.13 
15.14 
15.14 
16.15 
16.15 
16.15 



16.16 
16.15 
16.14 
16.13 
16.12 
16.11 
16.10 
16. 9 
16. 8 
16. 7 



15.67 
15.56 
15.65 
15.54 
16.58 
15.52 
15.61 
15.60 
.49 



15.48 
15.47 
15.48 
16.47 
15.48 
15.47 
15.48 
15.48 
15.48 



15.48 
16.49 
16.60 
16.61 
15.68 
16.51 
16.68 
16.68 
16.63 



16.63 
16.64 
16.66 
16.56 
15.66 
16.66 
16.66 



If I / It 
16.0016.80 



16.36 
16.35 
16.34 
16.38 
16.38 
16.31 
16.30 
16.89 
16.88 
16.87 



16.26 
16.25 
16.24 
16.23 
16.22 
16.21 
16.20 
16.19 
16.18 



16.17 
16.16 
16.15 
16.14 
16.13 
16.12 
16.11 
16.11 
16.10 



16. 9 

16. 8 

16. 8 

16. 7 

16. 8 

16. 7 

16. 8 

16. 8 

16. 9 



16. 9 
16.10 
16.11 
16.12 
16.12 
16.12 
16.12 
16.13 
16.13 



16.14 
16.14 
16.16 
16.16 
16.16 
16.16 
16.17 



16.66 
16.55 
16.54 
16.63 
16.62 
16.61 
16.50 
16.49 
16.48 
16.47 



16.46 
16.45 
16.44 
16.43 
16.42 
16.41 
16.40 
16.39 
16.38 



16.37 
16.36 
16.35 
16.84 
16.83 
16.82 
16.81 
16.31 
16.80 



16.29 
16.28 
16.29 
16.28 
16.28 
16.27 
16.28 
16.28 
16.29 



16.30 
16.30 
H6.81 
16.32 
16.33 
16.82 
16.83 
16.88 
16.84 




16.84 
16.35 
16.86 
16.36 
16.86 
16.37 
16.87 



7 
16.40 



17.16 
17.15 
17.14 
17.18 
17. 12 
17.11 
17.10 
17. 9 
17. 8 
17. 7 



17. 6 
17. 5 
17. 4 
17. 8 
17. 2 
17. 1 
17. 
16.69 
16.68 



16.67 
16.56 
16.55 
16.64 
16.53 
16.62 
16.61 
16.61 
16.60 



16.49 
16.48 
16.49 
16.48 
16.49 
16.48 
16.49 
16.48 
16.49 



16.60 
16.51 
16.52 
16.62 
16.63 
16.63 
16.63 
16.64 
16.64 



TABLE XXVL 

The augmented lower Semi-diameter of the Moon. 



)'■ 8emi-diameter by the Nautkal Almanack. 



Apt- 
Alt. 



8 
6 
9 
12 
15 
18 
21 
24 



27 

30 
33 
36 
39 
42 
45 
48 
61 



64 
67 
60 
65 
70 
75 
80 
90 



14'40' 



14.41 
14.42 
14.42 
14.43 
14.44 
14.44 
14.45 
14.46 



14.46 
14.47 
14.48 
14.48 
14.40 
14.49 
14.50 
14.50 
14.51 



14.51 
14.62 
14.62 
14.53 
14.63 
14.64 
14.64 
14.64 



15'00*15'20'' 



16. 
15. 
15. 
16. 
16. 
15. 
15. 
15. 



1|15.21 
2:15.22 
215.23 
315.23 
416.24 
415.25 
515.21 
615.26 



15. 
15. 
15. 
16. 
16. 
16. 



15.27 



15 
15 
8ll5 
915 



9 



16.10 
16.10 
16.12 



16 
15 
15 
15 



.28 
.29 
.30 
.80 
.31 
.31 
.32 



15'40' 



15.41 
15.42 
15.43 
15.43 
15.44 
15.45 
15.46 



16^00' 



16. 
16. 
16. 
16. 
16. 
16. 
16. 



1 
2 
3 
4 
4 
5 
6 



16'20" 16'40' 



15.47 16. 



15. 



.47 

.28|15.48 
.48 
.49 
.50 
.51 
.61 
.52 
.62 



16.12 
15.13 
16.13 
16.14 
16.14 
16.14 
15.14 
16.15 



15 
15 
15 
15 
15 
15 
15 
16 



.32 
.83 
.13 
.14 
.14 
.15 
.15 
.15 



15. 

15 

15 

15 

15 

16 

15. 



' 
16.21 

16.22 

16. 

16.24 

16.25 

16.25 

16.26 

7:16.27 



2316 



15.63 
16.68 
15.54 
15.65 
15.65 
16.56 
15.66 
15.66 



16. 8 
16. 8 
16. 
16.10 
16.11 
16.11 
16.12 
16.12 
16.13 



16.18 
16.14 
16.14 
16.15 
16.16 
16.16 
16.16 
16.17 



16.28 
16.29 
16.29 
16.30 
16.31 
16.32 
16.32 
16.33 
16.83 



' 
16.41 

16.42 

.43 

16.44 
16.45 
16.46 
16.47 
16.47 



16.48 
16.49 
16.60 
16.61 
16.61 
16.62 
16.63 
16.63 
16.64 



16.84 

16.84 

16.35 

16.86 

16.36 

16.36 

16. 

16.87 



3716 



16.54 
16.65 
16.66 
16.56 
16.67 
16.67 
.68 
16.<» 



TABLE XXVIL 

_ • 

The lower Apparent Semi-diameter of the Sun. 



0*1 Semi-diameter by the Nautical Almanac. 



Apt. 
Alt. 



4.00 
10 
20 
80 
40 
60 



16.55 
16.66 
16.66 
16.57 
16.67 
16.68 
16.68 



6.00 
10 
80 
40 
00 
20 



6 



/ 
16.46 



/ 
15.52 



16.21 
16.19 



16.27 
16.25 



16.1816.24 



16.16 
16.14 
16.13 



16.22 
16.20 
16.19 



40 
7.00 

40 

8.S0 

9.00 

11.00 



14.00 
18.00 
19.00 
90.00 



16.11 

16. 

16. 

16. 

16. 

16. 



IOII6 

8 
7 
6 
8 



16. 1 

16. 

16.6810 

16.66 

16.65 

16.53 



16.60 
16.48 
16.47 
16.46 



16.17 
.16 
16.14 
16.13 
16.11 
16. 



/ 
16.58 



16.33 
16.81 
16.30 
16.28 
16.26 
16.25 



16. 7 
16. 6 
• 4 
16. 8 
16. 1 
15.69 



16.66 
16.64 
16.68 
16.62 



16.28 
16.22 
16.20 
16.19 
16.17 
16.15 



16.13 
16.12 
16.10 
16. 8 
16. 7 
16. 6 



16. 
16. 
16.69 
16.68 



/ 
16. 4 



16 




10 



16.3916 

16.37 

16.36 

16.34 

16.32 

16.81 



16.29 
16.28 
16.26 
16.25 
16.23 
16.21 



16.19 
16.18 
16.16 
16.14 
16.13 
16.11 



16. 
16. 
16. 
16. 



8 
6 
6 
4 



16 
16 
16 
16 
16 



.45 
.43 
.42 
.40 
,38 
.87 



/ 
16.17 



16.85 
16.84 
16.32 
16.31 
16.29 
16.27 



16.25 
16.24 
16.22 
16 80 
16.19 
16.17 



16.14 
16.12 
16.11 
16.10 



16.62 
16.60 
16.49 
16.47 
16.46 
16.44 



16.48 
16.41 
16.39 
16.38 
16.86 
10.84 



16.38 
16.31 
16.89 
16.87 
16.80 
16.84 



16.81 
16.10 
16.18 
16.17 



I 



TABLE XXVUr. 167 

Centres, to any part of their lower Seml-circumfereDce, 


TABLE XXIX. 

The Semi-diameter of the and B reduced by the dip of the 
Horizon. 


Tho SBmi-di>n.et« of the © and t by the Nantieal AlmBoac. 


H,. 


u.;.!,..;. 


IS .00 


15.10 


15.2a'l5.30 


IS. 40 


IS.60 


...: 


16.10 


16.20 


IS.SD 


16.40 




1 

2 
> 

4 

S 
6 
T 
8 
9 


Il!43 
13.10 
13. 1 
12.45 
12.38 
13.20 
13. 
11.58 
11.48 


14.51) 
13.53 

n'.n 

12. BS 

ia.42 

13.30 
12.10 
12. 8 
11.58 


15.00 
14, 3 

13. 3y 

PS. 31 
13. 6 
13.52 
12.40 
12.29 
13.18 
12. 8 


IS.IO 
11,13 

\l:S 

13.15 

IS. a 

12.60 
IS 30 
12,28 
13.18 


15.2015,30 
11.2314,33 
13. .'.O; 13. 69 
13.4113,51 
IS. 2513 35 
13.2313.23 
13 0011. 10 
13.49iia.59 
12.38,12.48 
13.2812,38 


16.10 
11.13 
11.19 

i;:.i 

IS. 32 
13.20 
13. 
12. 68 
12.48 


tt.SU 
11.63 
14,29 
U.ll 
13. S5 
13,12 
13.30 
13.10 
13. 8 
12.58 
12.19 
13.40 
12.32 
13.21 

13, 8 

■a. 1 

11.64 
11.17 
11,10 


■!;• 

14-31 
14. 5 
13,62 
13.10 
13.29 
13.18 
13. 8 


1«.10 

11.31 
11,15 
11. 2 
13.50 
13.30 
13.28 
13,18 


16.20 
15.23 
11.69 
11.11 
14.25 
14.12 
11,00 
13.40 
13.38 
13.28 


1S.3U 
16. S3 
IS. 
11.61 
11. 36 
11.22 
14.10 
13.69 
13.18 
13 .SB 


16.40 
16.13 
16.10 
15. 1 
14.45 
14.38 
14.B0 
11. 9 
13.58 
13.18 


10 
11 
12 
13 
14 
19 
16 
IT 
IB 
10 


11.30 
11.30 
11.28 
11.14 
11. 6 
10, SB 
10.51 
10.44 
10.37 
10.30 


11. 4S 
11.4U 
11.32 
11.24 
11.16 

11:; 

10.64 
10.47 
10.40 


l!:i; 

11.42 
11.31 
11.26 
11.18 
11.11 
11. t 

lolso 


12. 

la.oo 
11. sa 

iilst 

11.28 
11.21 
11. If 

ll! 


12.10 12.ayjl2.3U 

ia.iDii2.aoia so 

12. 212.t2!l2.22 
11.51112. 4.12.14 
ll.lG'll.SQlia. 6 
11.3811,4811,58 
11.3111.4111,61 
11,24 11.3111.41 
11.1711.37 11.37 
11.1011.2011.30 


12.59 
13.50 
13'. 42 
12.34 
12.26 
12.18 
12.11 
12, 4 
11.67 
11,60 


13- 9 
13.00 

12. S2 
13 14 

12.28 
12,21 
12.11 

12. 7 
12, 


13.10 
13.10 
13. 2 
12. ,54 
12.16 
13.38 
12 31 
12.21 
12.17 
12.10 


13.29 
13.20 
13.12 
IS, 4 
12.66 
12.18 
12.41 
12.34 
12.27 
13.20 


13 .39 
13.30 
13.22 
IS, 14 
13. 6 
12.68 
13.51 
13 11 
12. IT 
12.30 


20 
81 

as 

SI 

31 

se 
» 

■< 

46 


10.24 
10.18 
10,12 
10* e 
10. 
B.48 
9. ST 
9.36 
0. 1 
8.38 


10.31 

10.28 

10. a2 

10.16 
10.10 
0.68 
9.47 
0.36 
0.11 
8.48 


10.41 
10, 3B 
10.32 
10.26 

io.au 

10. B 
0.S7 
0.46 
9.21 

8.58 


10 54 

10. 4B 

lo.ia 

10.36 
10.30 
10.18 
10. 7 
9.66 
9.31 

g. 8 


11. 4 
10, S8 
10.52 
10,46 
10.40 
10.38 
10.17 
10. 6 
9,41 
0.18 


11.14 

a. 8 

11. 2 

10.66 
10.50 
10.38 
10.27 
10.16 
0.51 
0.28 


11.18 
11.12 
11. 8 
11. 

10. la 

10.37 


11.31 
11.28 
11.22 

u.ie 

\o'm 
10.17 
10 36 
10.11 
0.18 


11.41 
11,38 
11.32 
11.2b 
11.20 
11. 8 
10.67 

10.21 
9.S8 


11. 61 
U,48 
It. 42 
11.30 

11." 18 

lolse 

10. SI 
10. 8 


la. 4 

11.68 
11-62 
11.16 

11.40 

ll!l7 
11, 6 
10.11 
10.18 


12.14 
12. 8 
12. 2 
11,58 
11.60 
11.38 
11.27 
11.16 
10.61 
10 28 


la.u 
ia,i8 

12.18 

la. e 
ia, 

11.48 
11.37 
11.30 

10.38 


Gl 
SO 
70 
80 
90 
100 
100 


t!si 

7.17 
6.41 
6. 8 
S.3T 
a. 7 


8.26 

a. 6 

7.2T 

e.st 

6.18 
6.4T 


8.36 
8.16 
7.37 
7. I 
6.2R 
6.57 
6.37 


8.46 

8.se 

T.47 
7. 11 
6.36 
6. T 
5.3T 


8.56 
8.36 
7.57 
7.21 
6.46 
6. IT 
5,17 


0. 6 
8.16 

8, 7 
T.31 
6.58 
6.21 


9.16 
8.66 
8. IT 
T.4I 
T. 8 
6.37 


0.26 
B. 6 
8.27 
7. 61 
7.18 
6,17 


8. 1 
6!a7 


9.46 
9.26 
8.47 
8.11 
7.39 
7. 7 
6.37 


0.66 
0,36 
8.56 
8.21 

7. IB 
7.17 
6. IT 


10. 
0.46 
0. 7 
8.31 

T.58 
7,27 


10,16 
0,66 
0.17 
8.11 
8. 8 
T.ST 
T. T 





168 TABLE XXX. 

The oorrootion of tbo Stars Altitude to difforent heights ef the horiioD. 

The height of the eye above the borJKon in feet. 






6 



S9.20 29. SI 29.41 29.61 30. 1 SO. 10 SO. 18 SO 
27.25 27. S6 27.46 27.57 28. 6 28.15 28. 2S 28 
26.49 27.00 27.11 27.21 27.S0 27. SO 27. 47 27 
25.5126. 226.12 26.21 ^6. SI 26. S8 26 
1. 20 24. S5 24.46 24.57 26. 7 25.16 25.25 35. SS 25 
1.S0 2S.S5 23.46 2S.57 24. 7 24.16 24.25 24.33 24 
1.40 22.38 22.49 23.00 28. 10 23.10 23.29 23.36 23 
1.55 21.2021.81 21.4221.52 ti. 122.10|22. 8|22 



0.40 
0.55 
1.00 
1.10 25.40 



2 5 20.31 

2 20 19.2419.55 

2.3518.2418.35 
2.5017.2917.40 
3.1016.2416.35 
3.3015.2615.37 
3.5014.3514.46 
4.2013.2813.89 
4.5012.3112.42 
5.3011.2811.39 
6.2010.2310.34 
7.20 9.22 9.33 



8.40 
10.30 
13.. 
17. 00 
25.00 
42.00 
44.00 
45.00 
46.00 
47.00 



58.00 
59.00 
60.00 
61.00 
62.00 
63.00 
64.00 
65.00 
66 00 
67.00 



90.00 



20.42 20.53 21. 3 21.12 21.21 



8.21 

7.20 

6.23 

5.24 

4.221 

3.23 

3.191 

3.17 

S.15 

3.13 



48.00 3.11 

49.00 S. 

50.00 3. 8 

51.00 3. 6 

52.00 3. 4 

53.00 3. 3 

54.00 3. 1 

55.00 3. 

56.00 2.58 

57.00 2.57 



2.56 
2.54 
2.53 
2.52 
2.50 
2.49 
2.48 
».46 
2.45 
2.44 



68.00 2.43 2.54 

69.00 2.42 2.53 

71.00 2.39 2.50 

73.00 2.37 2.48 

76.00 2.35 2.46 

77.00 2.33 2.44 

79.00 2.31 2 42 

81.00 2.29 2.4I» 

83.00 2.27 2.381 

85.00 2.25 2.36 

87.00 2.23 2.34 



2.20 



.. 



8 



18.46 
17.51 
16.46 
15.48 
14.57 
IS. 60 
12.63 
11.60 
10.46 
9.44 



8.32 
7.31 
6.34 
5.35 
4.33 
3.34 
3.30 
3.28 
3.26 
3 24 



3.22 

8.20 

8.19 

3.17 

3.16 

3.14 

3.12 

8.11 

3. 91 

3. 8 



6 
6 



3. 
3. 
3. 
3. 

3. 

3. 

2.59 

2.57 

2.56 

2.55 



2.31 



19.4619.56 20. 5 



8.43 
7.421 
6.45 
.5.46 
4 44 
3.45 
3.41 
3.89 
3.37 
3.35 



3. S3 
3.31 
3.30 
3.28 
8.26 
8.25 
3.23 
3.22 
3.20 
S.19 



3.17 

3.16 

3.15 

8.14 

8.12i 

3.11 

3.10 

8. 

3. 

3. 



8 



6 



3. 

3. 

3. 

2.50 

2.57 

2^.55 

2.53 

2.51 



2.47 
2.45 
2.42 



9 



18.50 
18. 1 
16.56 
16.58 
15. 7 
14. 
13. 3 
12.00 
10.55 
19.54 



8.53 

7.52{ 

6.65 

5.56 

4.64 

8.55 

3.51 

3.49 

3.47 

3.45 



3.43 
3.41 
3.40 
3.38 
3.36 
3.35 
S.33 
8.3^ 
3.30 
3.2^ 



S.27 

8.26 
3.25 
8 24 
3.22 
3.21 
3.20 
8.18 
3.17 
3.16 



3.15 

3.14 

3.11 

3. 

3. 

3. 

3. 

3. 



9 



5 
3 
1 



2.49 2.59 



2.57 
2.55 
2.52 



10 



19. 5 
18.10 
17. 5 
16. 7 
15.16 
14. 9 
13.12 
12. 9 
11. 4 
10. 8 



3.36 
3.35 
3.34 
3.33 

8.31 
3.80 
3.29 
3.27 
3.26 
3.25 



3.24 

3.23 

3.20 

3.18 

3.161 

3.14 

3.12 

3.10 

3. 

3. 

3. 

3. 



8 
6 
4 



11 



20.14 



20.22 



19.14 



18.19118.27 
17.22 
16.24 
15.33 
14.26 
13.29 
12.26 
11.21 
10.28 



4. 1 
3.59 
8.58 
3.56 
S.54 
S.5S 
3.51 
3.50 
3.48 
8.47 



8.46 
8.44 
3.43 
3.42 
3.40 
8.39 
3.88 
3.36 
8.85 
3.84 



3.33 
3.32 
3.29 
3.27 
3.25 
3.23 
3.21 
3.19 
8.17 
3.15 
8.13 



12 



21.29 21 



20 



10.22 



9.19 
8.18 
7.21 
6.22 
5.20 
4.21 
4.17 
4.16 
4.13 
4.11 



4. 

4. 

4. 

4. 

4. 

4. 

3.59 

8.58 

8.56 

3.55 



9 
7 
6 
4 
2 
1 



3.53 
3.52 
3.51 
3.50 
3.48 
8.47 
3.46 
3.44 
3.4S 
8.42 



3.41 
3.40 
3.37 
8.35 
3.33 
S.Sl 
3.29 
3.27 
3.26 
3.23 
3.21 



S.lOl 8.18 



13 



19 
18 
17 
16 
16 
14 
IS 
12 
11 
10 



9 
8 
7 
6 
5 
4 
4 
4 
4 
4 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



8 
8 
8 
8 

3 



2630.34 30.4230.4930.56 31. 3 
3128.3928.47 28.54 29. 1 29. 8 
55 28.03 28.11 28. 18 28.25 28.32 
4626.5427. 227. 927.1627.23 
4126.4925.57 26. 4 26.1126.18 
4124.4924.57 25. 4 25.1126.18 
4423.52 24.00 24. 724.1424.21 
2622.3422.4222.4922.5623. 3 



37 21.45 
3020.38 



30 
35 
SO 
32 
41 
34 
37 
34 
29 
28 



19.38 
18.43 
17.38 
16.40 
15.49 
14.42 
13.45 
12.42 
11.37 
10.36 



27 
26 
29 
SO 
28 
2^ 
26 
28 
21 
19 



17 

15 

14 

12 

10 



7 

6 

4 

3 



41 

39 



14 



20.4620.53 21.00 21. 7 



9.35 

8.84 

7.37 

6.38 

5.36 

4.S7 

4.3S 

4.31 

4.291 

4.27 



4.25 
4.23 
4.22 
4.20 
4.18 
4.17 
4.15 
4.15 
4.12 
4.11 




8.47 

37 3.45 

S5 3.43 

33 3.41 

31 3.39 

29 8.37 

26 8.34 8.42 



15 



21.53 22.00 



19.46 
18.51 
17.46 
16.48 
15.57 
14.60 
1S.53 
12.50 
11.45 
10.44 



9.43 
8.42 
7.45 
6.46 
5.44 
4.45 
4.41 
4.39 
4.37 
4.35 



4.33 
4.31 
4.80 
4.28 
4.26 
4.25 
4.23 
4.22 
4.20 
4.191 



8.491 8.571 4. 4 



16 



19.53 20.0020. 7 



18.5819. 5 



17.53 
16.55 
16. 4 
14.57 
14. 
12.57 
11.52 
10.51 



9.50 
8.49 
7.52 
6.53 
5.61 
4.62 
4.48 
4.46 
4.44 
4.42 



4.40 
4.38 
4.37 
4.35 
4.33 
4. 32 
4.30 
4.29 
4.27 
4.26 



4.24 
4.23 
4.22 
4.21 
4.19 
4.18 
4.17 
4.15 
4.14 
4.13 



4.12 
4.11 
4. 
4. 



8 



3.56 4 

3.53 4. 

3.51 8.58| 4. 

8.49 8.66 4. 

S.47 8.54 4. 

8.46 3.52 8.59 
3.491 8.56 



17 



22. 7 22.14 



18.00 

17. 2 
16.11 
15. 4 
14. 7 

18. 4 
11.59 
10.68 



9.57 
8.56 
7.69 
7.00 
6.58 
4.59 
4.55 
4.53 
4.51 
4.40 



4.47 
4.45 
4.44 
4.42 
4.40 
4.39 
4.37 
4.36 
4.34 
4. S3 



4.81 
4.30 
4.29 
4.28 
4.26 
4.25 
4.24 
4.22 
4.21 
4.20 



4.19 
4.18 
4.15 
4.18 
4.11 
4. 9 
4. 7 



18 



19.12 
18. 4 
17. 9 
16.18 
16.11 
14.14 
13.11 
12. 6 
11. 5 



10. 
9. 
8. 
7. 
6. 
5. 
6. 
5. 



4 
8 
6 
7 
5 
6 
2 




4.58 
4.60 



4.54 
4.52 
4.61 
4.49 
4.47 
4.46 
4.44 
4.48 
4.41 
4.40 



4.38 
4.37 
4.36 
4.35 
4.38 
4.32 
4.31 
4.29 
4.28 
4.27 



4.26 
4.25 
4.22 
4.20 
4.18 
4.16 
4.14 
4.12 
4.10 
4. 8 
4. 6 
4. 8 



m 



TABLE XXX. 169 

The correction of the Stars Altitude to different heights of the horizon. 



Sunap 

•iL 



2. 35 

S.60 
S.IO 
8.30 
S.60 
4.20 
4.50 
6. SO 
6.20 
7.20 

8.40 
10.80 
IS.OO 
17.00 
25.00 
48.00 
44.00 
45.00 
46.00 
47.00 



19 I 20 



The height of the eye aboye the horiaon in feet. 



0.40S1. SO 81.10 
0.55 29.15 29.21 
1.0028.89 28.45 
1.10 27.80 27.36 
1.2026.25 26.31 
1.8025.2521.81 
1.4021.2824.84 
1.55 28.10 28.16 
2. 522.2122.27 
2.2021.14 21.20 



20.14 
19.19 
18.14 
17.16 
16 25 
15.18 
14.21 
18.18 
12.18 
11.12 



20.20 
19.25 
18.20 
17.22 
10.81 
15.24 
14.27 
18.25 
12.19 
11.18 



48 00 
49.00 
50.00 
51.00 
52.00 
58.00 
54.00 
55.00 
56.00 
57.00 



58.00 
59.00 
60.00 
61 00 
62.00 
68.00 
64.00 
65.00 
66.00 
67.00 



68.00 
69.00 
71.00 
78.00 
76.00 
77.00 
79.00 
81.00 
88.00 
85.00 
87.00 
90. OO' 



10.11 
0.10 
8.18 
T.14 
6.12 
6.11 
5. 
5. 7 
5. 5 
5. 3 



10.17 
9.16 
8.19 
7.20 
6.18 
5.17 
5.15 
5.18 
5.11 
5. 9 



5. 1 

4.59 
4.58 
4.56 
4.54 
4.58 
4.51 
4.50 
4.48 
4.47 



4.45 
4.44 
4.48 
4.42 
4.40 
4.89 
4.3H 

4.86 
4.35 
4.34 



4.88 
4.82 
4.29 
4.27 
4 25 
4.28 
4.21 
4.19 
4.17 
4.15 
4.18 
4.10 



81 22 
29.27 
28.51 
27.42 
26.87 
25.37 
24.40 
28.22 
22.83 
21.26 



20.26 
19.81 
18.26 
17.28 
16.87 
15.80 
14.88 
18.80 
12.25 
11.24 



7 
5 
4 
2 



6. 
5. 

5. 

5. 

5. 

4.591 

4.57 

4.50 

4.54 

4.58 



4.51 
4.50 
4.49 
4.48 
4.46 
4.45 
4.44 
4.42 
4.41 
4.40 



4.89 
4.88 
4.35 
4.88 
4.81 
4.29 
4.27 
4.25 
4.23 
4.21 
4.19 
4.16 



21 



31.28 
29.33 
28.57 
27.48 
26.43 
25.43 
24.46 
23.28 
22.39 
21.32 



10.28 
9.22 
8.25 
7.26 
6.24 
5.23 
5.^1 
5.19 
5.17 
6.15 



5.18 
5.11 
5.10 
5. 8 
5. 6 
5. 5 
5. 8 
5. 2 
5. 
4.69 



4.67 
4.66 
4.65 
4.64 
4.62 
4.51 
4.50 
4.48 
4.47 
4.46 



4.45 
4.44 
4.41 
4.89 
4.37 
4.35 
4.83 
4.81 
4.29 
4.27 
4.25 
4.22 



22 



23 I 24 



20.32 
19.87 
18.32 
17.84 
16.48 
15.36 
14.89 
13.36 
12.31 
11.80 



10.29 
9.28 
8.81 
7.82 
6.30 
5.29 
5.27 
5.25 
6.28 
5.21 



5.19 
6.17 
6.16 
5.14 
5.121 
6.11 
6. 9 
6. 8 

5. 6 

6. 6 



5. 8 

5. 2 

6. 1 
5. 
4.58 
4.57 
4.66 
4.54 
4.53 
4.52 



4.51 
4.50 
4.47 
4.45 
4.43 
4.41 
4.39 
4.37 
4.85 
4.88 
4.81 
4.28 



81.84 31.40 31 
29.39 29.46 29 
29. 329. 929 
27.56 28.00 28 
26.4926.55 27 
25.4925.55 26 
24.52 24.58 25 
28.84 28.40 23 
22.45 22.5123 
21.88 21.44 21 



20.88 20.44 
19.48ll9.49 
18.S818.44 
17.40,17.46 
16.4916.56 
15.4215.48 
14.4514.51 
18.4218.48 



12.87 
11.86 



12.43 
11.42 



20 
20 
18 
17 
17 
16 
15 
14 
12 
11 



10.35 10.41 



9.84 
8.87 
7.38 
6.36 
5.85 
6.33 
6.31 
5.29 
6.27 



6.25 
5.28 
6.22 
6.20 
6.18 
6.17 
5.16 
6.14 
5.12 
5.11 



5. 9 

6. 8 
6. 7 
6. 6 
5. 4 
5. 8 
5. 2 
5. 
4.69 
4.58 



4.57 
4.56 
4.53 
4.51 
4 49 
4.47 
4.45 
4.48 
4.41 
4.39 
4.87 
4.84 



9.40 
8.48 
7.44 
6.42 
6.41 
5.39 
6.37 
5.35 
6.88 



10 
9 
8 
7 
6 
5 
6 
6 
5 
5 



6.81 
5.29 
6.28 
6.26 
6.24 
6.28 
5.21 
6.20 
6. IS 
6.17 



5.15 
5.14 
6.18 
5.12 
5.10 
5. 9 



6. 
6. 
5. 
5. 



8 
6 
5 
4 



5. 8 

6. 2 
4.59 
4.57 
4.65 
4.53 
4.51 
4.49 
4.47 
4.45 
4.43 
4.40 



26 28 I 30 



6 
6 
5 
5 
5 
6 
6 
6 
5 
6 



5 
6 
5 
5 
6 
6 
5 
5 
6 
6 



6 
5 
5 
6 
5 
5 
5 
5 



52 32. 8 32.14 32.39 
57 30. 8;80. 19 30.44 
2129.32 29.43 30. 8 
12 28.2S'28.34 28.69 
7 27.18 27.2027.54 
7 26.1826.2926.54 
10 25.2125.3225.57 



6224. 821.14 



8 23.14 23.26 23.50 



56 



66 

1 

56 

58 

7 



S 



55 

54 



53 
52 
55 
56 
54 
53 
51 
49 
47 
45 



43 
41 
40 
38 
86 
85 
38 
82 
SO 
29 



27 
26 
25 
24 
22 
21 
20 
18 
17 
16 



15 

14 

11 

9 



59 
57 
55 
62 



22. 7 22.1822.43 



21.18 
20.23 
19.18 
18.20 
17.29 
16.22 
16.25 
14.22 
13.17 
12.16 



5.54 
5.52 
6.51 
6.49 
5.47 
5.46 
5.44 
6.43 
6.41 
5.40 



5.38 
6.37 
6.86 
5.85 
6. 88 
5.82 
6.81 
5.29 
5.28 
5.27 



6.26 
6.25 
6.22 
6.20 
5.18 
6.16 
5.14 
5.12 
5.10 
6. 8 
6. 6 
5. 



21.43 
20.48 
19.43 
18.45 
17.54 
16.47 
15.50 
14.47 
13.42 
12.41 



11.15 
10.14 
9.17 
8.18 
7.16 
6.15 
6.13 
6.11 
6. 91 
6. 7 



6. 6 
6. 3 
6. 2 
6. 
6.68 
6.67 
5.65 
6.54 
6.52 
5.61 



6.49 
6.48 
5.47 
6.46 
6.44 
6.43 
6.42 
6.40 
5.S9 
6.38 



6.87 
5. 86 
6.38 
6.81 
5.29 
6.27 
6.25 
6.23 
6.21 
6.19 
6.17 
5.14 



35 



40 I 45 



24.89 



11.40 
10.39 
9.42 
8.48 
7.41 
6.40 
6.88 
6.86 
6.84 
6.82 



6.80 
6.28 
6.27 
6.25 
6.28 
6.22 
6.20 
6.19 
6.17 
6.16 



6.14 

6.18 

6.12 

6.11 

6. 9 

6. 8 

6. 7 

6. 

6. 

6. 



6 
4 



S3. 233.24 
31. 7,81.29 
30.31 30.53 
29.22 29.44 
28.17 28.89 
27.17 27.39 
26.20 26.42 
25. 2 25.24 
24.13 24.85 
23. 6 23.28 



38.42 
31.49 
31.18 
30. 4 
28.59 
27.69 
27. 2 
25.44 
24.56 
23.48 



22. 
21. 
20. 
19. 
18. 
17. 
16. 
15. 
14. 
18. 



6 22.28 

ll!2l.SS 

6*20.28 



8 
17 



13 
10 



19.80 
18.30 



10 It. 82 



16.85 
15.32 
5'14.27 
4 18.26 



12. 
11. 
10. 

9. 

8. 

7. 

7. 

6. 

6. 

6. 



22.48 
21.58 
20.48 
19.60 
18.69 
17.62 
16.55 
15.52 
14.47 
13.46 



2 
6 
6 

4 

8 

1 

59 

57 

56 



6.58 
6.61 
6.50 
6.48 
6.46 
6.45 
6.48 
6.42 
6.40 
6.89 



6.37 
6. 36 
6.85 
6.84 
6.82 
6.81 
6.80 
6.28 
6.27 
6.26 



6. 2 
6. 1 
6.68 
6.56 
6.54 
5.52 
5.60 
5.48 
6.46 
5.44 
6.42 
5.89 



6.25 
6.24 
6.21 
6.19 
6.17 
6.15 
6.18 
6.11 
6. 9 
6. 7 
6. 6 
6. 2 



12.25 
11 24 
10. 
9.28 
8.26 
7.25 
7.28 
7.21 
7.19 
7.17 



2710 



7.15 
7.18 
7.12 
7.10 
7. 8 
7. 7 
7. 6 
7. 4 
7. 2 
7. 1 



6.69 
6.68 
6.67 
6.66 
6.54 
6.53 
6.52 
6.50 
6.49 
6.48 



6.47 
6.46 
6.43 
6.41 
6.39 
6.87 
6.85 
6.88 
6.81 
6.29 
6.27 
6.24 



50 



12.45 
11.44 
.47 
9.48 
8.46 
7.46 
7.48 
7.41 
7.89 
7.S7 



7.85 
7.88 
7.82 
7.80 
7.28 
7.27 
7.26 
7.24 
7.22 
7.21 



7.19 
7.18 
7.17 
7.16 
7.14 
7.13 
7.12 
7.10 
7. 9 
7. 8 



7. 7 
7. 6 
7. S 
7. 1 
6.60 
6.67 
6.65 
6.6S 
6.51 
6.49 
6.47 
6.44 
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17 0( 

16 44 ( 


} 50 


4 45 


15 43 2 


28 94 
12 81 


5 


6 2 


12 30 


15 35 


5 38 


6 28 


16 33 22 40 2 


22 431 


% 27 


5 8 


16 12 


6 


7 ! 
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3 23 


8 37 18 5 


23 9 


22 2 


15 4 


4 17 


7 Ifl 


17 40 


28 5 


18 


IS 


21 31 


13 24 


2 59 


8 50 18 20 


83 13 


21 58 


14 46 


3 54 


7 42 


17 56 


28 9 


18 


14 


21 20 


13 4 


2 36 


9 20,18 35 


23 16 


21 44 


14 28 


3 31 


8 4 


il8 19 


23 18 


14 


15 


21 g 


12 44 


2 12 


9 4218 4fl 


23 10 


21 35 


14 9 


3 8 


8 87 


18 87 


23 17 


15 


.16 


20 5h 


12 23 


1 48 


10 3.19 a 


23 21 


21 26 


18 60 


8 44 


8 49 


»18 43 


23 20 


16 


17 


20 47 


12 2 


1 86 


10 24;i9 17 


23 28 


21 16 


18 31 


2 81 


9 11 


18 57 


88 82 


17 


18 


20 35 


11 41 


1 1 


10 45;i9 3C 


23 85 


21 6 


18 12 


1 58 


9 33119 12 


28 84 


18 


19 


20 8S 


11 2€ 


37 


11 619 44 


23 20 


20 55 


12 62 


I 36 


9 65,19 26 


83 86 


19 


20 


20 fi 


10 68 


148 


11 27 19 5€ 


28 87 


20 44 


12 39 

12 13 


1 11 


10 \t 


1 19 40 
119 64 


23 87 


80 


21 


19 5C 


10 37 


ION 


11 47 20 fl 


»23 26 


20 33 


48 


10 3£ 


28 27 


81 


22 


19 49 


10 Ifi 


34 


19 8,20 21 


23 87 


20 21 


11 53 


85 


10 5920 7 


28 28 


88 


83 


19 891 9 61 
19 15| 9 31 


57 


12 28 20 33|23 87 


80 9 


11 33 


;o IN 


11 81 20 20i28 27 


28 


24 


1 81 


12 4820 44.23 2C 


119 57 


11 12 


!0 22S 


11 4220 32:28 80 


24 


85 


19 C 


9 C 


M 44 


13 7 20 5S 


>23 82 


19 44 


10 6^ 


46 

1 9 


18 280 4488 25 


86 
36 


86 


18 41 


8 41 


(8 8 


13 27 21 623 23 


119 81 


10 81 


12 2320 5623 83 


. 87 


18 3C 


8 24 


18 31 


18 4621 1623 21 


19 18 


10 IC 


11 33 


18 4421 7 28 31 


27. 


88 


18 14 


I 8 1 


18 55 


14 5 21 2623 19>19 4 


9 4fi 


11 56 


18 4 21 1823 18 


28 


89 


17 Si 


\ 


3 19 


14 24 21 36,23 16,18 50 


1 9 27;2 19 


13 24 21 28r23 Ifi 


89 


30 


17 4j 


\ 3 48 


14 42 


(21 42 
21 64 


» 23 U 


118 30 


19 62 43 


13 44 21 88 


12) la 


80 


SI 


17 2J 


S 4 6 1 


i' 


18 21 


8 45 


14 4 


23 e 


31 
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174 TABLE XXXHI. 




To correct the Sun's Declination for the changes in periods of Four V 


''ettre. 




MONTHS. 


o 




January. 


February. 


March. 




Dayi. 


Daya. 


1 

25 
sub. 


Days. 




1 


7 


18 
Bub. 


10 

sub. 


26 

sub. 


1 
aub. 


7 


18 


10 


1 
sub. 




18 


10 1 25 
sub add. 




tub. 


»ub. 


aub. 


aub. 


aub. 


sub. 


sub. 




f 


/ 


/ 


/ 


t 


t 


, ' 


/ 


1 


* 


/ 








/ 




4 


• 





















1 


1 


1 


1 






1 


1 


4 


8 








1 


1 


1 


1 


1 


1 


1 


1 


1 






I 


1 


8 


19 





1 


1 


1 


1 


1 


2 


2 


2 


2 


2 






2 


2 


12 


16 


1 


1 


1 


1 


2 


2 


2 


2 


a 


8 


8 


flv • 




8 


8 


16 


20 


I 


1 


1 1 2 


2 


2 


8 


8 8 


8 


8 






4 


4 


20 


April. 


May. 


'Juke. 


Dajd. 


Daja, 


0ays. 


add. 


7 

add. 


18 
add. 


10 

add. 


2« 

add. 


1 
add. 


7 
add. 


13 

add. 


19 

add. 


26 
add.! 


1 
add. 


7 
add. 


18 


10 


25 


add. 








/ 


* 


/ 


1 


# 


/ 


/ 


/ 


#■ 


/ 


/ 


/ 


/ 


/ 




4 






1 


I 


1 


1 


1 


1 

















* 







4 

8 
12 


8 






1 


1 


1 


I 


1 


1 


1 


1 


1 














12 






2 


2 


2 


2 


2 


1 


1 


1 


1 


1 











16 


^ 




8 


8 


2 


2 


2 


2 


1 


1 


1 


1 











10 


20 




8 


8 


8 


8 


8 


8 1 2 1 2 ■ 9 


1 


1 


I 








96 


July. 


AUGVST, 


September. 


Day^ 


Days. 


Daya. 


1 1 T 
add. Bub« 


Ltt 

:»ub. 


ly 

sub 


25 
sub. 


1 


7 


13 

sub. 


19 
sub. 


'2h 
sub. 


1 
sub. 


7 
sub. 


18 

aub. 


10 
sub. 


25 

add. 


BUb. 


Bub. 




t 


t 


/ 


/ 


/ 


/ 


/ 


» 


/ 




1 


1 


/ 


/ 


/ 




4 























1 


1 




1 


1 


1 




1 


A 


8 








1 


1 


1 


1 


1 


1 


1 




1 


1 


1 




1 


g 


12 





1 


1 


1 


1 


1 


2 


2 


2 




2 


2 


2 




2 


12 


16 





1 


1 


1 


2 


2 


2 


2 


2 




8 


8 


8 




8 


16 


20 


1 


I 


1 


2 1 2 1 


2 


2 


8 


8 




8 


8 


8 




4 


90 


October. 


November. 


December. 


DajB. 


\ 


Daya. 


Days. 


1 
add. 


7 
add. 


18 


19 


25 

add. 


1 

add. 


7 
add. 


18 1 19 
add. add. 


25 

add. 


1 
add. 


7 
add. 


13 

add. 


10 


25 


add. 


add. 




/ 


» 


1 


t 


1 


/ 


/ 


» 


/ 


/ 


/ 


/ 


/ 


t 


1 




4 


1 


1 


1 


1 


1 


1 





























4 


8 


1 


1 


1 


1 


1 


1 


1 


1 


1 


. 1 


1 














8 


19 


2 


2 


2 


2 


2 


2 


2 


1 


1 


1 


1 


1 











12 


16 


S 


8 


8 


8 


2 


2 


2 


2 


2 


1 


1 


1 











16 


20 


S 3 i 8 1 S 1 8 


8 


8 


2 


2 


2 


2 


1 I| 








90 
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TABLE XXXIV. 


175 1 


To reduce the Moon's Horizontal Parallax and Semidiameter to anv Timel 










under the Meridiem of Greenwich. 


1 










Keduced iime ttftet 


■ Moonor MidBifrht. 






h m 


h m 


b m 


h m 


h m 


h m h m ,h m 


h m 


fa m h m 


fa m 


fa m 


fa m 


fa m 


fa m 


7?" 


10 


20 
O" 


80 
0* 


40 
O* 


60 
0» 


1 
0» 


2 03 


1 


5 06 


7 
1' 


8 
I* 


9 


10 


11 
1* 


1* 


0* 


0* 


0" 


0* 


0* 


1^ 


1^ 


s 


























1 




1 


1 


1 


2 


2 


2 


2 


% 























1 


1 




1 


2 


2 


2 


8 


8 


3 


4 






















1 


1 




2 


2 


3 


8 


8 


4 


4 


5 




















1 


1 


2 




2 


3 


3 


4 


4 


5 


5 


6 




















1 


1 


2 




8 


8 


4 


6 


6 


6 


6 


7 
















1 




2 


2 




8 


4 


5 


V 


6 


6 


r 


8 
















1 




2 


8 


3 


4 


5 


5 


6 


7 


7 


8 


9 















1 




2 


8 




4 


5 


6 


7 


8 


8 


9 


10 
11 











1 




1 
1 


2 


2 


3 

4 


4 


6 
5 


6 
6 


7 
7 


8 


8 


9 
10 


10 
11 















8 


9 


IS 













8 


1 


2 


8 


4 




6 


7 


8 


9 


10 


11 


12 


18 














1 


2 


8 


4 




6 


8 


9 


10 


11 


12 


IS 


14 














1 




8 


6 




7 


8 


9 


11 


12 


18 


14 


16 

4 .4* 














1 




4 


5 


%M 


7 


9 


10 


11 


13 


14 


15 


16 


6 











1 




4 


5 




8 


9 


11 


12 


13 


15 


16 


17 













1 




4 


6 




8 


10 


11 


13 


14 


18 


17 


18 











M 


1 


8 


4 





•7 


9 


11 


12 


14 


15 


17 


18. 


19 













2 


" 


6 


6 


8 


9 


11 


13 


14 


16 


17 


19 


ao 







-T- 






2 

2 




6 
6 


7 


8 


10 

lo 


12 
12 


13 
14 


15 

16 


17 
18 


:i8 

ro 


20 
21 


21 







7 


9 


18 













2 


4 


6 


7 


9 


11 


13 


16 


17 


18 


20 


22 


28 













2 


4 


8 


8 


10 


It 


13 


is 


17 


19 


21 


28 


94 













2 




8 


8 


10 


12 


14 


16 


18 


20 


82 


24 


25 

a4» 













2 


4 


6 


8 


It 


12 


15 


17 


19 


21 


28 


26 


26 













2 




6 


9 


It 


13 


15 


17 


20 


22 


24 


26 


27 













2 




7 


9 


11 


13 


16 


18 


20 


23 


96 


27 


28 













2 




7 


9 


12 


14 


16 


19 


21 


23 


86 


88 


29 













2 


5 


7 


10 


12 


14 


17 


19 


82 


24 


27 


29 


SO 













2 


5 


7 


W 


T2 


15 


17 


20 


23 


25 


28 


80 


81 






* • 








5 


8 


10 


18 


15 


18 


21 


23 


26 


28 


81 


32 














6 


8 


11 


18 


18 


19 


21 


24 


27 


29 


82 


S3 














5 


8 


11 


14 


16 


10 


22 


26 


28 


SO 


88 


S4 

















8 


11 


14 


17 


20 


22 


26 


28 


31 


84 


85 














6 





12 


16 


17 


20 


28 


26 


29 


88 


85 


86 






2 








8 


9 


12 


15 


18 


21 


24 


87 


80 


88 


86 


87 
88 
89 

40 






2 








6 


9 


12 


16 


18 


22 


26 


28 


31 


84 


87 






2 








6 


9 


18 


16 


19 


22 


26 


29 


32 


85 


88 






2 








6 


10 


13 


16 


19 


23 


26 


29 


33 


86 


39 






2 








7 


to 


IS 


17 
17 


20 
20 


23 
24 


27 


80 


83 
34 


87 

88 


40 


41 






2 




7 


10 


14 


27 


81 


41 


42 






2 








7 


10 


14 


17 


21 


26 


28 


82 


35 


89 


42 


48 
44' 






2 








7 


11 


14 


18 


21 


25 


29 


82 


86 


40 


43 






2 








7 


11 


16 


18 


22 


26 


29 


83 


87 


40 


44 


45 
46 
47 






2 








7 


11 


15 


19 


22 


26 


80 


84 


88 


41 


45 






2 








8 


11 


15 


10 


23 


27 


31 


86 


38 


42 


46 






2 








8 


12 


16 


19 


23 


27 


81 


86 


89 


48 


47 


48 
49 






2 








8 


12 


16 


20 


24 


28 


82 


86 


40 


44 


48 






2 








8 


12 


16 


20 


24 


29 


83 


87 


41 


45 


49 


50 






2 








8 
8 


12 
13 


17 

17 


21 
21 


25 


29 


88 


88 


42 


46 


50 
61 


51 
52 
58 
54 

Kit 




2 








25 


80 


84 


88 


48 


47 






2 








9 


18 


17 


22 


26 


30 


86 


89 


a 


48 


52 






2 








9 


13 


18 


22 


26 


31 


85 


40 


44 


49 


68 






2 








9 


13 


18 


22 


27 


32 


86 


41 


45 


60 


54 


56 

66 






2 








9 


14 


18 


28 


27 


82 


87 


42 


46 


50 


56 






2 








9 


14 


19 


28 


28 


88 


87 


42 


47 


51 


56 


67 

m^ * 






2 








9 


14 


19 


24 


28 


33 


38 


48 


48 


52 


57 


68, 






2 






6 


10 


14 


10, 


24 


29^ 


84 


89 


44 


48 


63 


58 


69 
80 






2 






6 


10 


15 


20 


25 


29 


84 


89 


44 


49 


64 


59 


wmm 




2 


_ 


a^ 


5 


10 


15 


'20 


26 


30 


86 


40 


45 


50 


65 


60 



176 TABLE XXXV. | 


LUNI-SOLAR 


TABLEy 1 


For clearing^ the Angular DUtaace between the Sun, Moon, and Stars, from 


the effect of Refraction and Parallax. 


Moon*! A 


pparent 
4«'" 


. Altitude. 


Moon's Apparent Altitude. | 






5- 1 


h. p. 00' 


10' 


•20' 


30' 1 40' 


50 


00' 


10' 


'10' 30' 


40' 


50' 1 


58.00 300758 


300739 


800719 


300700*300680 


300660 


300642 


300622 


300604 300684 


300565 


300541 


10 


0756 


0737 


0717 


0698 


0678 


066i 


0640 


0620 


0601 


0682 


0563 


0643 


20 


0754 


0735 


0715 


0696 


0676 


065( 


0638 


0618 


0699 


0580 


0560 


0641 


80 


0752 


0733 


0713 


0694 


0674 


0654 


0636 


0616 


0597 


0677 


0557 


0638 


40 


0750 


0731 


0711 


0692 


0672 


0662 


0634 


0614 


0695 


0575 


0565 


0536 


50 


0748 


0729 


0709 


0690 


0670 


065<^ 


0632 


('612 


0593 


0573 


0553 


0634 


64.00 300746 


300727 


300707 


800688 300668 


SOOM^ 


300629 


300609 


300590 


300670 


300650 


300631 


10 


0744 


0726 


0706 


0686 


0666 


0646 


0627 


0607 


0688 


0668 


0647 


0528 


20 


0742 


0723 


0703 


0684 


0664 


0641 


0625 


0604 


0586 


0666 


0545 


0526 


SO 


0740 


0721 


0701 


0682 


0662 


0642 


0623 


0602 


0583 


0663 


0542 


0523 


40 


0738 


0719 


0699 


0680 


0660 


0640 


0621 


0600 


0681 


0561 


0540 


0621 


50 


0737 


0717 


0697 


0678 


0668 


063^ 


0619 


0698 


0679 


0659 


0538 


0618 


65.00 300736 


300716 


300696 


300676 


300666 


300636 


300617 


300596300676 


300566 


300686 


300616 


10 


0734 


0714 


0694 


0674 


0654 


0634 


0615 


0693 


0574 


0554 


0533 


0513 


20 


0732 


0712 


0692 


0672 


0652 


0632 


0613 


0591 


0571 


0651 


0531 


0511 


80 


0730 


0710 


0690 


0670 


0650 


063^ 


0610 


0689 


0669 


0649 


0629 


0509 


40 


0728 


0708 


0688 


0668 


0648 


0628 


0608 


0587 


0667 


0647 


0527 


6607 


50 


0716 


0706 


0686 


0666 


0646 


0620 


0606 


0585 


0566 


0545 


0624 


0604 


66.0O;300725 


300706 


300686 


300664 


300644 


300624 


300604 


300583 


300663 


300643 


300522 


800601 


10 


0723 


0703 


0683 


0662 


0642 


062^ 


0602 


0581 


0560 


0640 


0620 


0498 


20 


0721 


0701 


0681 


0660 


0640 


0020 


0600 


0670 


0668 


0588 


0517 


0496 


80 


0719 


0699 


0679 


0658 


0638 


0618 


0697 


067T 


0566 


06S6 


0615 


0494 


40 


0717 


0697 


0677 


0656 


0636 


0616 


0596 


0675 


0554 


0684 


0513 


0491 


50 


0716 


0696 


0676 


0654 


0634 


0618 


0693 


0678 


0651 
300549 


0631 


0610 


0480 


67.00;300715 


300694 


300674 


300653 


300632 


300611 


300591 


800570 


300529 


300508 


300487 


.10 


0713 


0692 


0672 


0651 


0630 


0609 


0689 


0568 


0546 


0626 


0506 


0484 


20 


0711 


0690 


0670 


0649 


0628 


0607 


0687 


0666 


0644 


0624 


0502 


0482 


.80 


0710 


0688 


0668 


0647 


0626 


0606 


0686 


0664 


0542 


0622 


0490 


0480 


40 


0708 


0687 


0666 


0646 


0624 


060S 


0583 


0661 


0540 


0519 


0498 


0477 


50 


0706 


0685 


0664 


0643 


0622 


0601 


0581 


0659 


0588 


0617 


0496 


0475 


58.00 


300706 


300684 


300663 


300641 


300620 


300596 


500579 


300657 


300636 


300615 


300493 


300472 


10 


0708 


0682 


0661 


0639 


0618 


0696 


0676 


. 0654 


0533 


0512 


0490 


0460 


20 


0701 


0680 


0669 


0637 


0616 


0694 


0674 


0562 


0631 


0510 


0488 


04671 


80 


0700 


0678 


0657 


0635 


0614 


0692 


0572 


0550 


0629 


0508 


0486 


04651 


40 


0698 


0676 


0655 


0633 


0612 


0590 


0670 


0548 


0526 


0505 


0483 


04621 


50 


0696 


0674 
300673 


0653 


0631 


0610 


0688 


0568 


0646 


0624 


0608 


0481 


0460l 


69.00 300694 


300651 


300629 


300607 


300686 


100666 


300544 


300622 


300601 


300479 


3004671 


10 


0692 


0671 


0649 


0627 


0605 


0584 


0563 


0641 


0520 


0498 


0476 




20 


0690 


0669 


0647 


0625 


0603 


0582 


0561 


0539 


0617 


0496 


0474 


0463 


80 


0688 


0667 


0645 


0623 


0601 


0580 


0559 


0637 


0515 


0491 


0472 


0460| 


40 


0686 


0665 


0613 


0621 


0600 


057^ 


0567 


0534 


0613 


0491 


0470 


04471 


50 


0684 


0663 


0642 


0619 


0598 


0676 


0555 


0532 


0611 


0489 


0467 


04461 


60.00 300683 


300662 


300640 


300618 


300596 


300574 


300653 


300631 


300609 


300487 


300465 




10 


0681 


0660 


0639 


0616 


0594 


0572 


0650 


0628 


0606 


0484 


0462 




20 


0670 


0658 


0636 


0614 


0692 


0570 


0548 


0626 


0504 


0482 


0460 


04s3 


30 


0677 


0656 


0634 


0612 


0690 


0568 


0546 


0624 


0502 


0480 


0468 




40 


0675 


0654 


0632 


0610 


0688 


0566 


0544 


0622 


0500 


0477 


0455 


04841 


50 


0674 


0652 


0630 


0608 
300606 


0586 


056^ 


0542 


0620 


0498 


0475 


0454 


043l| 


1.00300673] 


300651 


300628 


300584 


300562 


100540 


300518 


300495 


300473 


300451 




10 


0671 


0619 


0626 
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9743 



299761 899739J 
9757 



9736 
9730 
9726 
9712 
9707 



299930 
9925 
9920 
9916 
9911 
9907 



209902 
9897 
9893 

9688 
9884 
9879 



299875 
9871 
9866 
9862 
9658 
9863 



299849 
0844 
9840 
08S5 
9830 
9826 



299823 
9818 
0814 
9809 
9805 
9800 



299796 
9792 
9787 
9783 
9779 
9774 



299770 
9765 
9761 
9756 
9762 
9747 



299743 
97391 
9734 
9730 
9726 
9721 



299717 
9713 
9708 
9704 
9700 
9696 



20 



299010 
9905 
9900 
9896 
0891 
9887 



299882 
9877 
9873 
9868 
9864 
9859 



290855 
9861 
9846 
9842 
0838 
983S 



299829 
9823 
0819 
9814 
9610 
9805 



299802 
9797 
9793 
0788 
9784 
9779 



299775 
9771 
9766 
9762 
9758 
9753 



299749 
9744 
9740 
9735 
9731 
9726 



30 



299891 
9886 
9881 
9877 
9872 
9868 



^99871 
9866 
9861 
9857 
9862 
9848 



299863 
9868 
9864 
9849 
9845 
9840 



299836 
9832 
9627 
9823 
9819 
9814 



299809 
9804 
9800 
9796 
9791 
9786 



297782 
0777 
9773 
0766 
9764 
9759 



299755 
9761 
974G 
9742 
9738 
9733 



^99722 
0717 
9713 
9708 
9704 
9699 



299695 
9690 
0686 
9681 
9677 
96721 



299728 
9724 
9720 
9715 
9711 
9706 



209700 
9697 
9691 
9686 
9682 
9677 



299673 
9668 
9664 
9659 
9655 
96601 



40' 



299843 
9838 
9834 
9629 
9825 
9620 



299816 
9611 
0807 
9602 
0798 
9793 



299786 
9784 
9780 
9775 
9770 
9766 



299761 
9756 
9762 

9747 
9743 
97S8 



299734 
9729 
9725 
9720 
0716 
9711 



299706 
9701 
9697 
9692 
9687 
9683 



299678 
9673 
96691 
9664 
9660 
9655 



299661 
9646 
9642 
9637 
9638 
96281 



b\y 



299851 
98471 
98431 
983( 
98331 
9821 



2998241 
981! 
981; 
98101 
0805| 
9801 



29971 
97911 
978^ 
978j 

: 97771 

9ns1 



29976i 
976S] 
9751 
9754] 
9750 
_9745 

299741 

9737 

9732 

97281 

97241 

9719 



2997161 
970( 
97041 
96( 
96941 
9( 



2996861 
9fi80| 
9671 
96711 

966j 



2996571 
965S 
96481 
964S| 
8638 
96S4 



2996291 
96241 
9621 

961 
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TABLE XXXV. 



LUNI-80LAR TABLE, 

For cleariDg the Angular Distance between the Hun, Moon, and Stars, from 

the effect of Refraction and ParaUax. 



1 Moon's A 


pparent 
12° 


, Altitude. 


Moon's Apparent Altitude. 


1 




13^ 


Ih. p. 


00' 


10' 


20' 


30* 


40' 


50- 


00* 


10* 


20' 


30* 
200668 


40" 


5(y 


1 ' " 

US. 00 


299864 


299814 


299794 


299774 


299755 299786b99717 


299700 


299679 


999648 


9996n 


1 1® 


9629 


9809 


9789 


9769 


9750 


9731 


9712 


9695 


9674 


0663 


9686 


9611 


1 20 


9824 


9804 


9784 


9761 


9745 


97261 9707 


9690 


9669 


0648 


9688 


9619 


1 '^ 


9820 


9800 


9780 


9760 


9741 


97221 9703 


0665 


9664 


0648 


9697 


9607 


1 ^^ 


9816 


0795 


9775 


0765 


9786 


9717 


9698 


9679 


9659 


9636 


9629 


9609 


1 60 


9810 


9790 


9770 


0750 


9781 


97121 9698 


9674 


9664 


9683 


9616 


0596 


164.00 


299804 299785 299706 


299746 


299726 ,299707|2996»8 


299669 


299649 


999680 


999611 


299691 


1 10 


9799 


9780 


9760 


9741 


9721 


97021 9688 


9664 


9644 


0626 


9606 


9566 


1 90 


9794 


9776 


9765 


9786 


9716 


9697 


9678 


9659 


9639 


0690 


0601 


9561 


1 ^^ 


9789 


9770 


9760 


9731 


9711 


9692 


9678 


9654 


9634 


0616 


0596 


9576 


1 40 


9786 


9766 


9746 


9727 


9707 


9688 


9669 


9649 


9629 


4610 


9591 


9570 


1 60 


9r80 


9761 


9741 


9722 


0702 


9683 


9664 


9644 


9624 


0606 


9686 


0565 


US. 00 


299776.299766,299736 


299717 


299697 299678 


299658 


299638 


299619 


299599 


999579 


299669 


1 1® 


9771 


9751 


0781 


9712 


9692 


9073 


9658 


9638 


9614 


9594 


9674 


9664 


1 SO 


9767 


9747 


9727 


9708 


9687 


966fa 


9648 


9628 


9607 


9667 


9566 


954^ 


1 ^^ 


9762 


9742 


9722 


9703 


9682 


9663 


9643 


9623 


9603 


9668 


9563 


9549 


1 40 


9767 


9737 


9717 


0698 


9678 


965g 


9639 


9618 


0696 


9676 


9556 


9588 


1 60 


9768 
299748 


9733 


0713 


9694 


9678 


9654 


9684 


9612 


9592 


9672 


9659 


9539 


ke.oo 


299728;299708 


299688 


299668299047 


299627 


299607 


299587 


299567 


999547 


299699 


1 10 


9743 


9723 


9703 


9683 


9663 


9644 


9624 


9602 


9682 


9562 


9649 


9599 


1 20 


9789 


9719 


9698 


9678 


9668 


9680 


9619 


9597 


9577 


9567 


9636 


96ld 


1 ^ 


9784 


9714 


9698 


9673 


9663 


9684 


9614 


9592 


9671 


9651 


9581 


9511 


1 40 


9729 


9709 


9689 


9669 


9649 


9629 


9600 


9587 


9566 


9646 


9596 


95oa 


1 60 


9725 


9705 


0684 


9664 


9644 


9624 


0604 


9582 


9561 


9541 


9690 




167.00 


299720 


299700 299679 


299G69 


299638 


299617 


S899697 


299577 


299656 


299586 


999516 


99949S 


1 10 


9716 


0695 


0674 


9654 


9684 


9614 


9694 


9672 


9661 


9681 


9610 


949d 


1 20 


9710 


9690 


9669 


9649 


9629 


9608 


9^88 


9567 


9646 


9526 


0604 


9464^ 


1 SO 


9706 


9685 


9664 


9644 


9628 


0603 


9688 


9561 


9540 


9620 


9499 


9479 


1 40 


9701 


9681 


9660 


9640 


9618 


9598 


9678 


9566 


9535 


9516 


9494 


9474 


1 60 


9696 
299692 


9676 


9655 


0635 


9613 


9592 


9672 


9551 


9530 


9610 


9468 


946C 


168.00 


299671 299650 


209629 


290608 299587 


299560 


299546 


299625 


299604 


999483 


999462 


1 10 


9687 


9666 


9646 


9624 


9608 


9582 


9661 


9641 


9620 


9499 


9476 


945f 


1 20 


9662 


9661 


9640 


9619 


9598 


9577 


9556 


9536 


9515 


9494 


9473 


9452 


1 *0 


9677 


9656 


9686 


9614 


9598 


9572 


9651 


9630 


9609 


9488 


9467 


0447 


1 ^0 


9678 


9652 


9630 


9609 


9688 


9567 


9646 


9625 


9604 


9488 


9462 


9441 


1 60 


9668 


9647 


9625 


9604 


9583 


9562 


9641 


9620 


9499 


9478 


9457 


9431 


Lo.oo 


299664 


299642299620 


299599 


29967b 299557 


299536 


299515 


299494 


299473 


999459 


299431 


1 ^^ 


9659 


9637 


9616 


9694 


9578 


9562 


9681 


9510 


9489 


9468 


9447 


9426 


1 20 


9054 


9632 


9611 


9690 


9568 


9547 


9526 


9505 


9484 


9463 


9441 


949< 


1 ^^ 


9649 


9627 


9606 


9586 


9563 


9542 


9521 


9499 


9478 


9457 


9436 


9414^ 


1 40 


9645 


9623 


0601 


9680 


9559 


9537 


9516 


9494 


9473 


9452 


9481 


940! 


1 60 


9640 


9618 


9597 


9576 


9554 


9532 


9511 


9489 


9468 


9447 


9426 


9401 


ko.oo 


299635 


299613 299592 


299570 


299549299527 


299506 


299484 


299468 


299442 


999420 


209801 


1 10 


9680 


9608 


9587 


0566 


0544 


9522 


9501 


9479 


9458 


9487 


0415 


9898 


1 20 


9626 


9604 


9582 


9560 


9589 


9517 


9496 


9174 


9458 


9432 


9400 


9867 


1 80 


0621 


9599 


9677 


9666 


9684 


9612 


9491 


9469 


9447 


9426 


9404 


9S6t 


1 ^0 


9616 


9694 


9673 


9661 


9529 


9507 


9486 


9464 


9441 


9490 


0309 


9877 


60 


0612 


9690 


9568 


9646 


9624 


9502 


9481 


9469 


9437 


9416 


9898 


9871 


n.oo 


299607 


299585 


299563 


299541 


299519 299497 


299475 


299454 


299432 


299410 


299386 


29936< 


10 


9602 


9580 


9658 


9686 


9614 


9402 


9470 


9449 


9427 


0406 


9868 


9861 


20 


9696 


0576 


9668 


9631 


9609 


9487 


0465 


9444 


9422 


9400 


9877 


9851 


to 


9698 


8371 


9648 


9826 


9604 


9482 


9460 


9489 


9416 


9894 


9979 


985( 


40 


9688 


0666 


9544 


9622 


0499 


9477 


9466 


9484 


0411 


9869 


9867 


984^ 


60 


9684 


0662 


06801 


0617 


4494 


9479 


9460 


94291 


04061 


0974 


•861 


9881 
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For 



LUNI-SOLAR TABLE, 

the Angular Distance between the Sun, Moon, and Stars, from 
the effect of Refraction and Parallax. 



Moon'i Apparent Altitude. 



h. p. 



/ 



w 



209601 
0596 
0500 
0586 
0580 
0574 



3095731 
9567 
9561 
9656 
9551 
0545 



299540 
9554 
9529 
9323 
9518 
9512 



299607 
0501 
0406 
0400 
0485 
0479 



200474 
9468 
9463 
0457 
0452 
0446 



209442 
0436 
0431 
0425 
9420 
0414 



200410 
0404 
0390 
0303 
0388 
0382 



200377 
0371 
0366 
0360 
0355 
9349 



001109344 
9888 
9SSS 
9827 
0322 
9316 



IC 



299684 
9579 
9573 
9668 
9563 
9557 



299652 290633 



0547 
0541 
0536 
0531 
0526 



200520 200600 



0514 
0509 
9503 
0408 
0402 



209487 
9481 
9476 
9470 
0465 
0450 



209454 
9448 
9443 
0437 
9432 
9426 



299421 
9415 
9410 
9404 
0399 
9393 



290388 
9382 
9377 
9371 
9366 
9360 



299356 
93491 
9344 
9338 
9333 
9327 



299322 
9316 
0311 
9306 
0300 
0204 



0527 
0522 
0516 
0511 
0505 



299614 
9608 
0503 
0407 
0702 
0786 



0404 
0480 
0483 
0478 
0172 



209467 
0461 
0456 
0450 
0445 
9430 



209434 
0428 
9423 
9417 
9412 
9406 



299401 
0305 
0300 
0384 
0378 
0373 



299367 
9361 
9356 
9350 
0345 
9339 



299334 
9328 
9323 
9317 
9311 
9306 



299300 
0294 
9289 
9283 
9277 
0272 



30' 



299649 
9543 
9537 
9532 
9626 
9621 



299480 
0474 
0460 
0463 
0468 
0452 



200447 
0441 
0436 
0430 
0425 
0419 



290413 
0407 
0402 
0306 
0301 
8385 



40* 



^00530 
0524 
0518 
0513 
0607 
0501 



299495 
0480 
0483 
0477 
9472 
9466 



^9946j 
9454 
9449 
9443 
9438 
9432 



299427 
9421 
9415 
9400 
0404 
0308 



299380 
9374 
9369 
9363 
9357 
9352 



299346 
9340 
0335 
0320 
0324 
0318 



200312 
0306 
0301 
0295 
9289 
9284 



299279 
9273 
9268 
9262 
9256 
9261 



290302 
0386 
0381 
0375 
0370 
0364 



209359 
9353 
9348 
9342 
9336 
9331 



299326 
9319 
9314 
9308 
9302 
0297 



299291 
9285 

928n 

9274 
9268 
9263 



299257 
9251 
9246 
0240 
9234 
0220 



50' 



20051l|200402 
0486 
0480 
0473 
0467 
9461 



299476 
9470 
0464 
0458 
0453 
0447 



209441 
9435 
9430 
0424 
9418 
9413 



$99407 
9401 
0306 
0389 
0384 
9378 



9360 
9361 
9355 
9340 
9344 



9332 
9327 
9321 
9315 
9310 



9298 
9292 
9286 
9281 
9275 



9265 
9258 
9262 
9246 
9241 



9229 
9224 
9218 
0212 
0207 



Moon's Apparent Altitude." 



15^ 



00' 



beoo42i 

0415 
0410 
0404 
0308 
0303 



200387 
9381 
0375 
0360 
0364 
9368 



29937S 299352 



9346 
9341 
9335 
9329 
9324 



29933% 299318 



9312 
9307 
0301 
0205 
0200 



200304 209283 



9277 
9271 
9265 
9260 
9254 



29926i 89924b 



9244 
9237 
9231 
9226 
9220 



299235 199213 



9207 
9202 
0106 
9100 
0185 



10^ W 



200472|209453 
9447 
9441 
9436 
9430 
9424 



299402 
0306 
9390 
9384 
9379 
9^73 



299i67 
9361 
9355 
9349 
9344 
9338 



299332 
9326 
9320 
0314 
0309 
9303 



209207 
0291 
9285 
9279 
9274 
9268 



290262 
9256 
9250 
0244 
0239 
9233 



299227 
9221 
9215 
9200 
0204 
0108 



200192 
9186 
9180 
0174 
0160 
9163 



2094181299399 
9412 



9406 
0400 
0396 
9389 



299383 299363 



9377 
0371 
0365 
0359 
0353 



299347 299327 



9341 
9335 
9320 
9324 
9318 



930G 
0300 
0294 
9288 
9282 



9270 
0264 
0258 
0253 
0247 



200241 
0235 
0220 
0223 
0218 
0212 



200206 
0200 
0104 
0188 
0182 
0176 



209170 
0164 
0158 
0162 
0116 
0140 



W 



200434 
0428 
0422 
0417 
0411 
0405 



0301 

0387 
0381 
0376 
0370 



0367 
0351 
0345 
0330 
9333 



9321 
9315 
9300 
0304 
0208 



9286 
9280 
0274 
0268 
9262 



299276299256 



9250 
0244 
0238 
0233 
9227 



299220 
9214 
9208 
0202 
0197 
9191 



299184 
9178 
9172 
9166 
9160 
0154 



299149 
9143 
9137 
9131 
9125 
9119 



40' 



299415 
9400 
0403 
0307 
0301 
0385 



50' 



20037 9 299 J 
9373 
9367 
9361 
9355 
9349 



299343 2993241 



9337 
9331 
9325 
9319 
9313 



93181 
93121 
93061 

929U 



2993072002871 



9301 
0206 
0280 
0283 
0277 



0281 

0276] 

026f 

02681 

02571 



299312|299292|299271 2992611 

92651 92451 
9259 92J 



9253 
9247 
9241 



9232 

9227] 

92211 



299235 299215] 
9229 9201 
i)223 9208] 



9217 
0211 
0206 



0106] 

oioo] 

911 



2991992991781 



9193 
9187 
9181 
9175 
9168 



9172] 

9l6t 

9160] 

915^ 

9141 



299163 2991 4J 
9157 
9151 
9145 
9139 
9133 



299127 29910J 
0121 
0116 
0109 

9103' 901 
90971 9074 



i82 TABLE XXXV. 


LUNI-SOLAR TABLE, ... 


For clearing the Angular Distance between the Sun, Moon, and Stars, from 


the effect of Refraction and Parallax. 


Moon's Apparent Altitude. 


Moon's Apparent Altitude. | 


16o 


17" 1 


r p. 


o(y 


IC 


2(y 


30', 


4(y 


5& 


OCX 


icr 


20' 


30' 


40' 


50- 


a 

ssioo 


S90S77 


S99S59 


399841 


299824 


299805 


299286 


299268 


299219 209280 


299212 


S0919S 


299174 


10 


9S71 


9858 


9885 


9818 


9298 


927S^ 


9261 


9242 '9228 


9205 


9186 


9167 


so 


9S65 


9847 


9828 


9811 


9291 


9272 


9254 


9285 


9216 


9198 


9179 


9160 


so 


9S59 


9841 


9322 


9805 


9285 


9266 


9248 


9226 


9209 


9191 


9172 


9153 


40 


9S$8 


9884 


9816 


9299 


9278 


9259 


9241 


9221 


9202 


9184 


9165 


914( 


SO 
S4.00 


0S40 


08S8 


9809 


9292 


9272 


9258 


9235 


9214 9195 


9177 


9158 


91 8( 


899S41 


299822 


299808 299284 


299265 


299246 


299227 


299207 209188 


299170 209151 


29913! 


10 


9SS5 


9816 


9297 


9278 


9258 


9239 


9220 


9200 0181 


9168 


9144 


912^ 


SO 


9S29 


9810 


9290 


9271 


9252 


9238 


9214 


9194 


9175 


9157 


9138 


91U 


SO 


93S8 


9808 


9284 


9265 


9245 


9226 


9207 


9187 


9168 


9150 


9130 


9111 


40 


9816 


9297 


9278 


'9259 


9289 


9220 


0201 


9181 


9162 


9144 


0124 


9l0a 


50 


9810 


9291 


9271 


9252 


9232 


9218 


9194 


9174 9155 


9187 


9116 


909( 


55.00 


209805 


299285 


299265 


299246 


299226 


299207 


299188 


299168299149 


299180 299110 


299091 


10 


9S99 


9279 


9259 


9240 


9220 


9200 


9181 


9161 


9142 


9128 


9103 


9084 


SO 


9208 


9278 


9258 


9284 


0218 


9194 


0175 


9155 


9186 


9117 


9096 


^77 


SO 


9206 


9266 


9246 


9227 


9207 


9187 


9168 


9148 


9129 


9110 


9090 


907( 


40 


9280 


9260 


9240 


9221 


9201 


9181 


9162 


9142 


9122 


0108 


9083 


906 


50 


9274 


9254 


9284 


9215 


9194 


9174 


9155 


9185 9116 


9097 


9077 


9057 


56.00 


299268 


299248 


299228 


299208 
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186 TABLE XXXV. 


LUNI-80LAR TABLE, 


For clearing the Angular Distance between the Sun, Moon, and Stars, from 


the effect of Refraction and Parallax. 


Moon's Apparent Altitude. | 


Moon'i Apparent Altitude. | 
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1 TABLE XXXV. 187 


1 LUNI-SOLAR TABLE, 


1 For clearing the Angular Distance between the Sun, Moon, and Stars, from 


1 t£e effect of Refraction and P&rallax. 


1 Moon'i Apparent Altitude. 


Moon's Apparent Altitude. | 
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7816 


7797 


7777 


7758 


77891 


|69.00 


S97942 


297922 


297908 


297888 


297864 


297845 


897826 


297806 


297787 


297767 


297748 


^77291 


1 10 


7981 


7912 


7898 


7874 


7854 


7885 


7816 


7796 


7777 


7757 


7788 


77191 


1 SO 


7922 


7903 


7884 


7865 


7844 


7825 


7806 


7786 


7767 


7747 


n28 


77091 


1 '0 


7912 


7898 


7874 


7865 


7884 


7816 


7796 


7776 


7757 


7737 


7717 


76961 


1 ^0 


7908 


7884 


7864 


7845 


7825 


7806 


7787 


7766 


7747 


7727 


7707 


76^1 


1 50 


7898 


7874 


7855 


7886 


7816 


7795 


7777 


7756 


7737 


7717 


7697 


76781 


180.002978851 


297865 


297845 


297825 


297806 


297785 


297766 


W746 


2^7727 


297707 


297687 


2976681 


1 10 


7875 


7856 


7885 


7815 


7795 


7775 


7766 


7786 


7717 


7697 


7677 


76681 


1 20 


7866 


7840 


7826 


7806 


7785 


7766 


7745 


7726 


7707 


7687 


7667 


76481 


1 80 


7866 


7886 


7816 


7796 


7775 


7755 


7736 


7716 


7697 


7677 


7657 


76871 


1 40 


7846 


7826 


7806 


7786 


7766 


7746 


7726 


7706 


7687 


7667 


7647 


762» 


1 60 


7887 


7817 


7797 


7777' 


7766 


7786{ 


7716 


7696 


7677 


7657 


7687 


76^71 


bi.oo 


297827297807 


297787 


297767 


297746 


2977261297706 


207686 


207667 


297647 


297627 


2976071 


1 10 


7817 


7797 


7777 


7757 


7786 


7716 


7696 


7676 


7667 


7688 


7617 


76971 


1 20 


6808 


7788 


7768 


7748 


7726 


7706 


7686 


7666 


7647 


7628 


7607 


7587I 


1 80 


7798 


7778 


7758 


7788 


7716 


7796 


7676 


7656 


7687 


7618 


7597 


76771 


1 40 


7768 


7768 


7748 


7728 


7707 


7787 


7667 


7646 


7627 


7608 


7687 


75671 


1 60 


7779 


7769 


77891 7719| 


7607 


n77 


7667 


7686 


7617 


7596J 


ii^7 


76571 



TA^^B XXXV^ 1S9 


hVm-MhJt^U TAPM, 


For clearing the Angular Pistance betweep th^ Spn, Moon, and Stars, from 


the effecjb of R^fractipp apd JPsfallax. 


Mooft's AppttroDt AUitwle. 


Moon's Appmrent Altitude. | 


30** 


3J^ 1 


h. p. 


oo* 


1 0' 'iif 


3u' 


40' 


5cr 


oty 1 


10' 


2(y 


30' 1 


40' 


.^0- 


t 

$3.00 


9S7$7p 


297858 297840 


297823 


297807 


29779fi 


W77P 


W7767 


297740 


207723 


■ 

207708 


207601 


10 


7865 


7847 


7829 


7812 


7796 


7784 


7767 


7746 


7729 


7712 


7606 


767* 


}0 


7854 


7836 


7818 


7801 


7785 


7772 


7755 


7794 


7717 


Hqo 


7684 


7667 


r 


7843 
7832 


78^5 


7807 


7700 


7779 


7760 


7743 


7723 


IX 


7689 


7673 


765( 


4o 


7814 


77O0 


7779 


7762 


7747 


7790 


7712 


7678 


7661 


764^ 
7633 


so 

4.00 


78^1 


7803 


7t85 


7768 


7751 


7695 


7718 


7700 
207689 


7689 


7666 


7650 


297800 


297792 


297774 


297757 


297740:297729 


;I97706 


29767B 


297665 


297688 


207621 


10 


7708 


7781 


7763 


7746 


77^9 


7711 


7604 


7678 


7661 


7644 


7696 


7601 
759f 


^0 


7787 


7770 


7752 


77i5 


77J8 


7609 


7082 


7666 


7649 


7692 


7615 


aO 


7776 


7759 


7741 
7730 


77i4 


7706 


7686 


7609 


7656 


7698 


7691 


7603 


768( 


40 


7785 


7740 


77 13 


7606 


7P74 


7657 


7644 


7697 


7610 
7508 


7602 


7576 


$0 


7754 


77f7 


7719 


7702 


7684 


7p62 


7645 


7692 


7616 


7560 


756 


w.op 


297743 


297726 


2f^7708 


297691 


2f^?67S 


297650 


297639 


2p7621 


297604 


297587 


997569 


20755! 


lo 


7732 


7715 


7607 


7680 


7662 


7640 


7097 


7610 


7503 


7576 


7558 


7641 


so 


7721 


7704 


7686 


7669 


7651 


7P90 


7616 


7509 


7581 


7504 


7546 


752! 


90 


t71o 


7603 


7675 


7658 


7640 


7P19 


7605 


7587 


7570 


7553 


7596 


76H 


i: 


7009 


7682 


7665 


7647 


76^ 


70i^ 


7504 


7576 


7559 


7542 


7594 


7507 


70te 


7671 


7654 


7696 


7018 


7509 


7583 


7505 


7547 


7590 


7512 


740J 


e.oo 


297678 


297660 


297643 


297625 


297607 


297589 


297671 


297664 


997686 


207619 


297501 


297484 


io 


7667 


7640 


7632 


76}4 


7696 


7578 


7660 


7543 


7595 


7508 


7490 


747! 


so 


70^6 


7638 


76^1 


7603 


7585 


,7667 


7549 


7531 


7514 


7407 


7478 


7461 


¥ 


7645 


76^7 


7009 


7501 


7573 


7555 


7597 


7620 


7502 


7486 


7467 


744< 


40 


70*4 


76(6 


7608 


7580 


7502 
7651 


7544 


7596 


7609 


7491 


7474 


7456 


7491 


<;o 

7.00 


i6p 


7605 


7587 


7td9 


7693 


7516 


7497 


7480 


7463 


7444 


742( 


297619 


297594 


297576 


297558 


297540 


907522 


297604 


207486;297469 


997461 


297499 


29741 


10 


17602 


7583 


7565 


7547 


75^9 


7511 


7403 


7475 


7458 


7430 


7491 


740; 


$ 


7591 


7572 


7554 


75^6 


7618 


7506 


7482 


7404 


7446 


7428 


7410 


799 


7580 


7561 


7543 
75i2 


7625 


7607 


7489 


7471 


7452 


7435 


7417 


7998 


798( 


1 40 


7570 


7551 


7514 
7503 


7496 


7478 


7400 


7441 


7424 


7406 


7987 


7961 


1 lo 


7559 


7540 


7621 


7485 


7407 


T440 


7430 


7412 


7394 


7976 


7351 


K8.(Hi 


S97548 


297689 


297510 


297492 


297474 


997456 


297497 


997419297401 


907382 


297964 


297941 


1 ^0 


7537 


7518 
7507 


7409 
7488 


7481 


7463 


7445 


7426 


7408 


7890 


7871 


7953 


799 


s 


75^ 


7470 


7452 


7494 


7415 


7307 


7378 


7950 


7341 


782; 


7515 


7496 


74t7 


7459 


7440 


7492 


7404 


7385 


7367 


7948 


7390 


781! 


£ 


t505 


7486 


7447 


7449 


7499 


74U 


7392 


7374 


7366 


7997 


7819 


730| 


7404 


t4*5 


7456 


7498 


7418 


7400 


7981 


7303 


7344 


7325 


7807 


7281 


b^.oo 


297489 


294464 


297445 


297426 


297407 


997989 


297970 


297952 297333;297914 


297996 


29797( 


1 ^^f 


7472 


7453 
7442 


7494 


7416 


7906 


7978 


7959 


7941 


7322 


7303 


7285 


7266 


1 ^ 


7461 


74to 


7444 


7385 


7907 


7948 


7929 


7310 


7291 


7273 


7256 


1 ^ 


7450 


7491 


74l2 
74(il 


7909 


7374 


7966 


7996 


7918 


7200 


7280 


7202 


724 


1 40 


74^ 


7420 


7982 


7363 


7944 


7926 


7907 


7288 


7909 


7261 


728! 


1 &0 


74^ 


7409 


7390 


7971 


7352 


7993 


7914 


7205 


7276 


7257 


7289 


7221 


|M).O0 


3974^ 


297398 


297979 


^97860 


297341 


997329 


297200 


907984 


297965 297946 


9979989979091 


10 


7406 


7387 


7968 


7349 


7330 


7311 


T902 


7279 


7954 


7935 


7216 


71971 


90 


79$^ 


7376 


7957 


7338 


7319 


7300 


7281 


7902 


7242 


7293 


7206 


718d 


90 


7984 


7365 


7946 


7327 


7367 


7288 


7209 


7250 


7931 


7912 


7103 


717J 


40 


7273 


7954 


7995 


7316 


7206 


7277 


7258 


72)9 


7290 


7201 


7182 


7I61I 


50 


7369 


7349 


7324 


7305 


7285 


7206 


7247 


7228 


7208 


7189 


7170 


7l5ll 


01.00 


297352 


297932 


297313 


297294 


297274 


29725 j^ 


SI97290 


997217 


297197 


297178 


2071599971401 


10 


7341 


7321 


7302 


7283 


7363 


7244 


7225 


7206 


7186 


7167 


7147 


71281 


SO 


7390 


7910 


7291 


7272 


7252 


7233 


7214 


7106 


7174 


7155 


7196 


tutI 


90 


7919 


7200 


7280 


7261 


7240 


7221 


7202 


7189 


7103 


7144 


7124 


71061 


40 


7906 


7268 


7269 


7250 


7229 


7210 


7191 


7172 


7152 


7133 


7113 


70941 


90 


7297 


7277 


7268 


7299 


7218 


7109 


7182 


7161 


7140 


7121 


7101 


708SI 
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TABLE XXXV. 



LUNI-SOLAR TABLE, 

For clearing the Angular Distance between the Sun^ Moon, and Stars, firom 

the effect of Refraction and Parallax. 



Moon's Apparent Altitude. 



Moon's Apparent Altitude. 



32° 



h. p. 00' 



7668 
7650 
76S9 
7627 
7616 



10' 



297535 
7523 
7512 
7500 

7489 
7477 



297466 
7455 
7444 
7432 
7421 
7409 



297657 
7645 
7633 
7622 
7610 
7599 



2iy 



297518 
7506 
7495 
7483 
7472 
7460 



297640 
7628 
7616 
7605 
7^93 
7562 



30' 



297570 
7558 
7547 
7535 
7524 
7512 



297623 
7611 
7599 
7588 
7576 
7565 



50' 



00' 



297397 
7384 
7373 
7361 
7350 
7338 



297328 
7316 
7305 
7293 
7282 
7270 



297449 
7437 
7426 
7414 
7402 
7391 



297379 
7367 
7356 
7344 
7333 
7321 



297259 
7248 
7237 
7225 
7213 
7202 



297310 
7298 
7287 
7275 
7264 
7252 



297431 
7419 
7406 
7396 
7385 
7373 



297554 
7542 
7529 
7517 
7506 
7594 



297537 297520 297504 



7525 
7514 
7502 
7490 
7479 



297362 
7850 
7339 
7327 
7315 
7304 



297414 
7401 
7390 
7378 
7367 
7355 



297344 
7333 

7822 
7310 

7298 
7287 



7455 
7443 
7431 
7420 
7408 



297500 295573 



75781 
7567 



7565 7538 



7548 
7532 



750 

7497 

7485 

7478 

746S 



297467 297450 297433 



297392 
7280 
7269 
7257 
7245 
7234 



297241 
7229 
7218 
7206 
7194 
7183 



50 



297190! 
7177 
7166 
7154 
7143 
7132 



1.00 


297121 


10 


7109 


20 


7098 


80 


7086 


40 


7075 


50l 


7063 



297171 
7159 
7148 
71361 
7125 
7113 



297222 
7210 
7199 
7187 
7176 
7164 



297102 
7090 
7079 
7067 
7056 
7044 



297153 
7141 
71301 
7118 
7106 
7095 



297274 
7262 
7251 
7239 
7227 
7216 



297204 
7191 
7180 
7168 
7157 
7145 



297326 
7314 
7303 
7291 
7279 
7268 



7438 
7426 
7414 
7403 
7391 



7561 
7550 



7526 
7515 



10' 



297558 
7546 
7534 
7523 
7511 
7499 



20' 



7491 
7480 
7468 
7456 
7445 



297371 207362 297345 



7367 
7356 
7344 
7332 
7321 



297301 397291 



297256] 
7244 
7233 
7221 



7297 
7285 
7273 
7262 
7250 



7226 
7215 
7203 



7209 7191 



7198 



297186 
7174 
7162 
7150 
7139 
7127 



297134 
7123 
7112 
7100 
7089 
7077 



297115 
7103 
7092 
7080 
7068 
7057 



7421 
7409 
7397 
7386 
7374 



297487 297470 



7475 
7463 
7451 
7420 
7438 



7350 
7339 
7327 
7315 
7304 



297416 
7404 
7392 
7380 
7369 
7357 



297541 
75291 
7517 
7506 
7494 
7485 



7458 
7447 
7434 
7423 
7411 



297524 
7512 

7500 
7489 
7477 
7465 



297454 
7441 
7429 
7417 
7406 
7394 



297399297382 
7387 



7333 
7321 
7309 
7207 
7285 



7375 
7363 
7851 
7339 



7280 
7268 
7256 
7245 
7233 



297238 297220297202 



7180 



7208 
7197 
7185 
7173 
7162 



297168 297149 
71561 7138 
7126 
7114 
71211 7103 
71091 7091 



297273 
7261 
7249 
7237 
7226 
7214 



7190 
7178 
7166 
7155 
7143 



207327 
7315 
7803 
7291 
7280 
7268 



7370 
7358 
7346 
7334 
7322 



297509 
7497 
7485 
7473 
7461 
7449 



297437 
7425 
7413 
7401 
7389 
7377 



297310 
J297 
7286 
7274 
7263 
7251 



^97255 
7244 
7232 
7220 
7208 
7196 



297083 
7071 
7060 
7048 
7036 
7025 



297064 
7052 
7041 
7029 
7017 
7006 



297045 
7033 
7022 
7010 
6998 
6987 




297131 
7119 
7107 
7095 
7084 
7072 



207184 
7172 
7160 
7148 
7137 
7125 



297238 

7227 
7215 
7203 
7191 
7179 



297365 
7353 
7341 
7329 
7317 
730JI 



^97421 
7409 
7397 
7384 
7372 
7361 



297393 
7281 
7269 
7257 
7245 
7233 



297848 
7336 
7324 
7312 
7300 
7288 



297276 
7264 
7252 
7240 
722a 
7216 



297113 
7101 
70891 
7077 
7065 
7053 



297167 
7154 
7142 
7130 
7119 
7107 



7078297060 



7067 
7055 
7043 
7032 
7020 



7048 
7036 
7024 
7013 
7001 



297005 
7083 
7071 
7059 
7047 
7035 



297221 
7200 
7197 
7185 

71731 
7161 



7137 
7125 
7113 
7101 
7089 



970081 
6995 6977 



6984 
6972 
6961 



6965 
6952 
6942 



297041 297023 
7029 7010 
7017 
7005 
6993 6974 



297077 
7065 
7053 
7041 
7029 
7017 



297204 
719% 
7180 
7167 
7155 
7143 



2971491297131 



7119 
7107 
7095 
7083 
7071 



297002 
6993 



297059 
7047 
7035 
7022 
7010 
6996 



6981 



69491 6930 



296970 
6958 
6946 
6934 



6998 6981 
69861 6969 
6967 
6962 6945 



296951 
6939 
6927 
6915 



6900 



296966 
6974 
6062 
0950 
6038 



296933 296914 
6921 



6690 



6897 6878 
6885 6866 



6922 6903 , 

69101 6891] 68731 6854 
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LUNI-80LAR TABLE, 


For clearing the Angular Distance between the Sun, Moon, and Stars, from 


the effect of Refraction and Parallax. 


Moon's Appftrent Altitude. 


Moon's Apparent Altitude. | 


34° 


35'* 


1 


h. p. 


00' 


10' 


20' 


30' 


40* 


50' 


oa 


10' 


20' 


30^ 


40' 


60' 


53.00 


207477 


297466 


297445 


297429 


297412 


297397 


297381 


297363 


297848 


297332 


297316 


297298 


10 


7465 


7449 


7483 


7417 


7400 


7385 


7369 


7351 


7386 


7320 


7304 


7286 


20 


7458 


7437 


7421 


7405 


7888 


7379 


7356 


7389 


7823 


7307 


7291 


7274 


SO 


7441 


7425 


7409 


7893 


7376 


7360 


7344 


7327 


7311 


7295 


7279 


7262 


40 


7428 


7412 


7396 


7880 


7363 


7348 


7882 


7314 


7399 


7283 


7267 


7249 


50 


7416 7400 


7384 


7868 


7351 


7335 


7819 


7802 


7286 


7270 


7254 


7237 


54.00 


297404 297388 


297372 


297355 


297339 


297323 


297306 


297290 


297274 


297258 


297242 


297225 


10 


7892 


7376 


7360 


7344 


7827 


7811 


7295 


7278 


7262 


7246 


7230 


7213 


20 


7380 


7364 


7348 


7332 


7815 


7298 


7282 


7266 


7249 


7233 


7217 


7201 


SO 


7367 


7851 


7835 


7819 


7302 


7286 


7270 


7258 


7237 


7221 


7205 


7188 


40 


7355 


7839 


7323 


7807 


7290 


7274 


7258 


7241 


7225 


7209 


7193 


7176 


50 


7343 7827 


7311 


7295 


7278 


726i 


7245 


7229 


7212 


7196 


7180 


7164 


55.00 


297332297315 


297299 


297282 


297266 


297249 


297232 


297215 


297199 


297182 


297166 


297150 


10 


7320j 7303 


7286 


7269 


7253 


7236 


7219 


7192 


7186 


7170 


7154 


7188 


1 20 


7308 


7291 


7274 


7267 


7241 


7224 


7207 


7180 


7174 


7158 


7141 


7125 


1 ^ 


7295 


7278 


7261 


7244 


7228 


7211 


7194 


7177 


7161 


7145 


7128 


7102 


1 40 


7283 


7266 


7240 


7282 


7216 


7199 


7182 


7166 


7149 


7183 


7115 


7099 


1 50 


7271! 7254 


7237 


7220 


7203 


7186 


7169 


7152 


7136 


7120 


7108 


7087 


Ise.oo 


297257 297242 

1 m 


297225 


297208 


297191 


297174 


897157 


297140 


297124 


297107 


297090 


297073 


1 1^ 


7247 


7280 


7213 


7196 


7179 


7162 


7145 


7128 


7112 


7096 


6978 


7061 


1 20 


7233 


7216 


7199 


7182 


7167 


7150 


7183 


7115 


7099 


7083 


6965 


7048 


1 SO 


7222 


7205 


7188 


7171 


7154 


7147 


7120 


7102 


7086 
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LUNI-SOLAR TABLE, 


For clearing the Angular Distance between the Sun, Moon, and Stars, from 
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55161 


80 


6645 


6688 


6619 


6606 


6692 


657S 


6565 


6552 


6689 


6526 


5512 


64991 


40 


6629 


5616 


6608 


5600 


6575 




6548 


6535 


6522 


6509 


6496 


548Sl 


50 


5618 


6509 


6586 
806569 


6673 


6558 


6646 


6582 


6519 


5506 


6493 


6479 


64661 


58.00 


895597 


896688 


896556 


295541 


295529 


295615 


295502 


295489 


296475 


295462 


2954401 


10 


6680 


6666 


6562 


6588 


6625 


6618 


6498 


6485 


6472 


6469 


6446 


5432I 


20 


6563 


6650 


6536 


6583 


6509 


6496 


6481 


6468 


6456 


6442 


6428 


64161 


80 


5547 


6683 


6519 


6506 


4492 


6479 


6464 


5451 


6438 


6425 


6411 


68981 


40 


6581 


6517 


6603 


6400 


6475 


5462 


6448 


6485 


6422 


6400 


6896 


68881 


60 


6514 


6600 


6486 


6478 


6469 


6446 


6431 


6418 


6406 


6802 


6378 


53651 


0.00 


805498 


896484 


295470 


895466 


296442 


895489 


295415 


295401 


296388 


296374 


295361 


2963481 


10 


6481 


6467 


6458 


6489 


6425 


641S 


6307 


6384 


6871 


6868 


6844 


633ll 


20 


6465 


6451 


6487 


6488 


6409 


6896 


6881 


6868 


6365 


6342 


5827 


63141 


80 


6448 


6434 


6420 


6406 


6392 


6879 


6864 


6351 


5888 


5325 


6811 


62981 


40 


6488 


6418 


6404 


6390 


6376 


6862 


5347 


6384 


6821 


6808 


6294 


628l| 


60 


6415 


6401 


6387 


5373 


6359 


5346 


6331 


5818 


6305 


5200 


6277 


62641 


10.00 


896899 


895385 


295371 


896366 


296342 


895389 


296316 


296301 


295287 


206273 


296260 


2062461 


10 


5888 


6868 


6364 


6340 


6325 


5312 


6296 


6284 


6270 


6866 


5248 


52291 


20 


5866 


6868 


6338 


6384 


6309 


6896 


6281 


6267 


6263 


5280 


6226 


62ial 


80 


6860 


5835 


6821 


6807 


6292 


6879 


6264 


6250 


5236 


6222 


5200 


61961 


40 


6884 


5319 


5305 


6891 


5275 


6262 


6248 


6234 


5220 


6206 


5198 


6I79I 


60 


6817 


5308 


5288 


5874 


5269 


6246 


6231 


6217 


6208 


5180 


5176 


61681 


61.00 


896800 


895886 


295272 


895857 


206242 


295229 


295214 


296200 


295186 


295172 


295169 


8O5I45I 


10 


6888 


5869 


5255 


6841 


6225 


6212 


6197 


5183 


5169 


6165 


6142 


61881 


20 


6866 


6868 


6289 


6885 


6209 


6196 


5180 


5166 


6152 


6188 


6126 


511l| 


SO 


6860 


6836 


5222 


5808 


6192 


5179 


6163 


6149 


6185 


6121 


6108 


50941 


40 


5834 


5820 


5206 


6192 


6175 


5162 


5147 


6138 


5119 


6105 


5002 


60781 


60 


6817 


6203 


6189 


5175 


6159 


614^ 


6180 


6116 6102' 50881 60761 


6O6II 
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TABLE XXXV; 



J1UNI-8OI1AR TABLE9 

For deariDg die Angular Distanoe between the Sud, Mood, and Starsi from 

the effect of Refraction and ParaUax. 



Moon's Apparent Altitude. 



h. p. 



00' , lO' 



3.OO|205M4 
S927 
6910 
S894 
6877 
6800 



896640 
682tf 
6809 
6792 
6776 
6769) 



395913296990 



6916 
6898 
6881 
6864 
6847 



6908 
6886 
6869 
6863 
6885 



30' 



896906 896896*296865 896878 



896741 
6788 
6706 
6669 
6673 
6665 



896818 
6801 
6784 
6767 
6760 
6788 



6891 
6874 
6867 
6840 
6828 



296689 



396788896716 
6711 6699 
6694 6682 



6677 
6660 
6648 



6609 
6692 
6676 
66691 
6642 



6665 
6618 
6291 



296806 
6789 
6772 
6766 
6788 
6721 



40' 



6879 
6862 
6845 
6828 
6611 



896696896614 



296703 
6687 
6670 
6663 
6686 
6619 



6816 
6198 
6181 
6166 
6148 



6OI 



5114 
6097 
6060 
6064 

6047 



895626 
6608 
6491 
6474 



6607 
6680 
6668 
6647 
6680 



6467 6444 



6440 



896488 
6406 
6869 
6878 
6865 
6888 



895881 896808 



6804 
6887 
6870 
6868 
6886 



806888 996819 



6908 
61^ 
6168 
6161 
6184 



895181895117 



6100 
6088 



8965181 
6495 
6478 
6461 



895601 
6665 



Moon'iB Apparent Altitude. 



530 



10* 



20' 



^704 89678! 
6777 67651 
674( 
678( 
67181 



V9 
6660 
6633 
5616 
6699 
6661 



ao' 



896861 896849 896887 896886 893^1 



895768 
6741 
6734 
6706 
6689 
6673 6650 



895689 
6573 



6668 6566 



6661 
6685 

6518 



6487 



896410 895897 



6898 
6876 
6869 
6848 
6825 



6891 
6874 
6967 
6940 
6988 



6189 
6172 
6166 
6188 
6121 



895104 
6087 
6070 



6066 6058 
6040 6086 
6088 6019 



6588 
6681 
6604 



6380 
6868 
6846 
6889 
6818 



896806896198 



6176 
6159 
6148 
6125 
6108 



395090 
6074 
6067 
6040 
6038 
6006 



896486 
6469 
6462 
6485 
4418 
6401 



6646 
6529 
6511 
6494 
6477 



296665 
6688 
6620 
6608 
6666 
6668 



664 296661 



296884 
6867 
6860 
6888 
6810 
6299 



205281 
6864 
6947 
6980 
6918 
6196 



6161 
6145 
6128 
6111 
6094 



6059 
6042 
6025 
6008 
4992 



295478|S96461 
5466 6448 
6489 6426 



6422 
6406 

6888 



6864 
6887 

5380 
6808 

6886 



6408 
6801 
6874 



806871 896858 



6564 
6617 
6499 
6462 
6465 



296639 
6622 
6605 
6567 
6670 
6658 



6680 
6808 
6786 
6768 
5751 



6809 
6791 
6774 
6767 
6789 



60* 



295722 3957K 
5706 
6687 
5670 
6668 
6685 



395689 295527 



6682 
6605 
6467 
6470 
6468 



6841 
6884 
6806 
6889 
6872 



29626C 395856 



6861 
6884 
6817 
6800 
6188 



895179896164 395168 



6147 
6181 
5114 
6097 
6080 



6888 
6881 
6908 
6186 
6169 



6185 
6118 
6100 
6088 
6066 



896076995068 395049 



6046 
6089 
5018 
4995 
49781 



6088 
6016 
4998 
4961 
4964 



396343 
6885 
6808 
6190 
6178 
6166 



896189 
6188 
6106 
6067 
6070 
6058 



895086 
6019 
5008 
4984 
4967 
4950 



896486 
6419 
6402 
6884 
6867 
6860 



6610 
6408 
6476 
6468 
6441 



896882 
6816 
6298 
6280 
6268 
6246 



295229 
6213 
6195 
6177 
6160 
6148 



6109 
6092 
6074 
5067 
6040 



296022 
6005 
4988 
4970 
4958 
4986 



296428 
6407 
6890 
6873 
6866 
5848 



895618 
6601 
6684 
6666 
6549 
6588 



395880 
6808 
6886 
6968 
6951 
5984 



896816 
6199 
6182 
6164 
6147 
6180 



896186296118 



6096 
6079 
6061 
5044 
5027 



295000 
4991 
4974 
4966 
4989 
4998 



896807 
6890 
5972 
6965 
6888 
6280 



296208 
6186 
6168 
6161 
6184 
6116 



296099] 
6082 
6066 
6047 
6080 
6018 



994996 
4979 
4962 
4944 
4997 
4010 



1 TABLE XXXV. 201 


1 LUNI-SOLAR TABLE, 


1 For clearing the Angular Distance between the Sun, Moon, and Stars, from 


1 the effect of Re&action and Parallax. 


1 Moon*8 Apparent Altitude. 


Moon's Apparent Altitude. | 


1 54° 


55"* 1 


|h. p. 


00' 


10' 


20' 


30* 


40* 


50' 


oa 


10' 


20' 


30^ 


40' 


50' 


1 ' ' 

|63.00 


295802 


295793 


295781 


295769 


296768 


295747I295735 


295724 


295713 


295602 


295691 


295679 


1 10 


5785 


5775 


5763 


5751 


6740 


6729 


5717 


5706 


5795 


5584 


5673 


5661 


1 20 


5767 


5757 


5745 


5733 


6722 


5711 


5699 


5688 


5677 


5566 


5656 


6644 


1 80 


5750 


5740 


5728 


5716 


5705 


5694 


Q682 


5671 


5660 


5549 


5638 


6626 


1 40 


5733 


5722 


5710 


5698 


5687 


5676 


5664 


5653 


5642 


6531 


5620 


6608 


1 50 


5715 


5705 


5693 


5681 


6660 


5659 


5647 


5636 


5625 


5514 


5603 


5591 


|64.00 


295699 


295687 


295675 


295664 


295652 


295641 


295630 


295GI8 


295607 


295591,295585 295573 1 


1 ^^ 


5681 


5669 


5657 


5645 


5634 


5623 


5612 


5600 


5589 


5578 


5567 


5555 


1 20 


5663 


5652 


5640 


5628 


5617 


5606 


5595 


5583 


6572 


5551 


5550 


5538 


1 30 


5646 


5634 


5622 


5610 


5599 


5588 


5577 


5565 


5554 


5543 


5532 


6520 


1 40 


5629 


5617 


5605 


5593 


5582 


5571 


5560 


5548 


5537 


5526 


5515 


5503 


1 50 


5611 


5599 


6587 


5575 


5564 


5553 


5542 


5530 


5619 


5508 


5497 


5485 


|55.00 


295594 


2955»2 


295571 


295559 


295547 


295586 


895524 


295513 


295501 


2964901295478 295467 1 


1 10 


5577 


5565 


5554 


5543 


5529 


6518 


6506 


6495 


6488 


5472 


5450 


6449 


1 20 


5560 


5547 


5536 


5525 


5512 


5501 


5489 


6478 


6466 


6455 


5443 


5432 


1 30 


6542 


6530 


5519 


6518 


5494 


5483 


5471 


5460 


6449 


5438 


6425 


6414 


1 40 


5525 


6513 


5502 


5491 


5477 


6466 


5458 


6442 


6431 


6420 


5407 


6395 


1 50 


6508 


6495 


5484 


6473 


5459 


5448 


6436 


5425 


5413 


5402 


5390< 5378 1 


ko.oo 


295489 


295478 


295466 


295454 


295442 


295430 


295419 


295407 


295395 


295383,295372 2953601 


1 10 


5472 


5461 


5449 


5437 


5424 


5412 


5401 


5389 


5377 


6365 


6354 


5342 


1 20 


5455 


5443 


5431 


5419 


5407 


5395 


5384 


5372 


5866 


5348 


5330 


6324 


1 80 


5438 


5426 


5414 


5402 


5389 


5377 


5366 


6854 


5342 


5330 


5318 


5306 


1 ^^ 


5421 


5409 


5397 


5385 


5372 


5360 


5348 


5336 


5325 


5313 


5301 


5289 


1 60 


6403 


5391 


5379 


5367 


5354 


5842 


6331 


6319 


5307 


5295 


5284 


5272 


IsT.OO 


295386 


295374 


295362 


295349 


295337 


295327 


295313 


295301 


295289 


295277 


295265 295254 1 


1 10 


5368 


5356 


5344 


5332 


5319 


5305 


5295 


5288 


5271 


5259 


5247 


5236 


1 20 


5350 


5339 


5327 


5315 


5302 


5290 


5278 


6266 


5254 


5242 


5230 


6219 


1 30 


5333 


5321 


5309 


5297 


5284 


5272 


5260 


5248 


5237 


5225 


5212 


5201 


1 40 


5316 


5304 


5292 


5280 


5267 


5255 


5242 


5230 


5218 


5206 


5194 


5183 


1 60 


5298 


5386 
295269 


5274 


5262 


5249 


5237 


5225 


5213 
295195 


5201 


5189 


5177 


6165 


ks.oo 


295282 


•295257 


295243 


295232 


295220 


895208 


295183 


295171 


295169 


295147 


1 10 


6264 


5252 


5240 


5228 


6214 


5202 


5190 


5177 


5165 


5153 


6141 


5129 


1 20 


6246 


5234 


5222 


6210 


5197 


5185 


5173 


5160 


6148 


5136 


6124 


6113 


1 3U 


6229 


5217 


5205 


5193 


5178 


5167 


5155 


6142 


5130 


5118 


5106 


5094 


1 40 


6212 


5200 


5188 


5176 


6162 


6150 


5137 


5125 


5113 


6101 


6088 


5076 


1 50 


5104 


5182 


5170 


6158 


5144 


5182 


5119 


5107 


5095 


5083 


5071 


6059 


159.00 


295178 


295165 


295152 


295140 


295127 


295114 


295102 


295090 


295077 


295065 


295054295041 1 


1 10 


5160 


5147 


5184 


5121 


6109 


5096 


5084 


5072 


5059 


6047 


6035 


6023 


1 20 


5142 


5130 


5117 


5104 


6092 


5079 


5067 


5055 


5042 


6030 


6017 


6005 


1 SO 


5125 


5112 


5099 


6086 


5074 


5061 


5049 


5037 


5014 


6002 


4999 


4987 


1 40 


5108 


5095 


5082 


5069 


5057 


5044 


5031 


6019 


4996 


4984 


4982 


4970 


1 50 


6090 


6077 


5064 


5051 


5039 


6026 


5014 


6002 


4989 


4977 


4966 


4953 


Ibo.oo 


295073 


295060 


295048 


295035 


295022 


295000 


894997 


294984 


294971 


294959 


294946 2949341 


1 10 


6055 


6043 


5031 


5019 


6004 


4991 


4979 


4966 


4953 


4941 


4928 


4916 


1 SO 


6039 


6025 


5018 


6001 


4987 


4974 


4962 


4949 


4986 


4924 


4911 


4899 


1 ^ 


5021 


6008 


4996 


4984 


4969 


4956 


4944 


4931 


4918 


4906 


4893 


4881 


1 40 


6004 


' 4091 


4979 


4967 


4952 


493S 


4926 


4913 


4900 


4888 


4876 


4863 


1 50 


4987 


4178 


4961 


4949 


4934 


4921 


4909 


4896 


4883 
294865 


4871 
294853 


4858 


4846 


161.00 


294969 


294956 


294943 


294930 


294917 


294904 


294891 


294878 


294840 


294827 


1 10 


4951 


4939 


4926 


4913 


4899 


4886 


4873 


4860 


4847 


4835 


4822 


4809 


1 io 


4984 


4921 


4908 


4895 


4882 


4869 


4856 


4843 


4830 


4818 


4805 


4793 


1 80 


4016 


4904 


4801 


4878 


4864 


4861 


4888 


4825 


4812 


4800 


4787 


4775 


1 40 


4899 


4887 


4874 


4861 


4847 


4834 


4820 


4807 


4794 


4782 


4769 


4757 


1 «3 


48821 4861^ 


4856 


4843 


4829 


48161 


4803 


4790 


4777 


4765 


4752 
C 


4740 

) C 



202 TABLE XXXV. 


LUNI-SOLAR TABLE, 


For clearing the Angular Distance between the Sun, Moon^ and Stars, from 


the effect of Refraction and Parallax. 


Moon's Apparent Altitude. 


Moon's Apparent Altitude* | 


66« 


570 1 


h. p. 


00' 


10- 


20' 


30' 40* 


50' 


00' 


10' 


20' 


30' 


40' 


50* 


53.00 


296668 


296657 


295646 


296636 


896624 


295613 


296616 


295604 


296693 


895674 


296563 


296668 


10 


6660 


6639 


6628 


6617 


6606 


6696 


6597 


6686 


6576 


6566 


6646 


6534 


20 


6633 


6622 


6611 


6600 


6589 


6678 


6579 


6568 


6667 


6688 


6627 


6516 


30 


6616 


6605 


6694 


6683 


6672 


6561 


6561 


6640 


6629 


6620 


6609 


6498 


40 


6597 


6687 


6S7C 


6666 


6564 


6543 


6633 


6622 


6611 


6601 


6490 


6479 


60 


6680 


6669 


6668 


6547 


6636 


6686 


5616 


6504 


6493 


5483 


6472 


6461 


54.00 


296662 


296661 


295540 


295529 


295518 


296607 


895497 


295486 


296476 


296464 


296464 


296443 


10 


6644 


6533 


6522 


6611 


6600 


6469 


6479 


6468 


6464 


6447 


6436 


6425 


20 


6627 


6516 


6504 


6493 


6482 


6471 


6461 


6460 


6439 


6429 


6416 


6407 


30 


6609 


6497 


6486 


6475 


6464 


6463 


6442 


6432 


6421 


6410 


6399 


6388 


40 


6492 


6480 


6469 


6468 


6447 


6436 


6426 


6414 


6403 


6392 


6381 


6370 


60 
56.00 


6474 
296466 


6463 


6462 


6441 
296422 


6430 


6419 


6407 


6396 


6886 
296367 


6874 


6363 


6362 


296444 


296433 


296411 


295400 


295389 


296378 


296366 


296346 


296334 


10 


6438 


6426 


6416 


6404 


6393 


6882 


6376 


6360 


6369 


6338 


6327 


6316 


20 


6421 


6408 


6397 


6386 


6876 


6363 


6863 


6342 


6331 


6320 


6309 


6298 


30 


6403 


6300 


6379 


6368 


6857 


6346 


6335 


6384 


6313 


6301 


6290 


5279 


40 


6384 


6373 


6862 


6351 


6340 


6829 


6317 


6806 


6296 


6283 


6272 


6261 


60 


6367 


6356 


6344 


6333 


6322 


6312 


6299 


6288 


6277 


6266 


6264 


6243 


50.00 


295349 


296337 


296325 


296314 


296303 


296292 


296281 


206269 


296268 


296247 


29623A 


205225 


10 


6330 


6319 


6208 


6297 


6286 


6274 


6263 


6261 


6840 


5229 


6218 


6207 


20 


6312 


6301 


6290 


6279 


6267 


6256 


6246 


6233 


6222 


6211 


6200 


6189 


30 


6294 


6283 


6272 


6261 


6249 


6238 


6226 


6215 


6204 


6192 


0181 


6170 


40 


6277 


6266 


6265 


6244 


6282 


6221 


6208 


6197 


6186 


6174 


6163 


6162 


60 


6260 


6249 


4238 


6226 


6215 


520S 


6190 


6179 


6168 


6166 


6146 


6134 


67.00 


295242 


296230 


296219 


295207 


296196 


296184 


205173 


296161 


295160 


295138 


295127 


296116 


10 


6224 


6212 


6201 


6189 


5178 


6160 


6156 


6143 


6132 


6121 


6109 


6098 


20 


6207 


6194 


6183 


6171 


6160 


6148 


6137 


6125 


6114 


6102 


6091 


6080 


30 


6189 


6176 


6166 


6153 


6142 


6130 


6119 


6107 


6096 


6084 


0078 


6061 


40 


6170 


6169 


6148 


6136 


6125 


6118 


6101 


6089 


6078 


6066 


6064 


6043 


60 


6163 


6142 


6131 


6119 


6108 


6096 


6083 


6061 


6059 


6048 


5036 


6025 


68.00 


296136 


295123 


296111 


296100 


296088 


296070 


806066 


295053 


296041 


295030 


896018 


295007 


10 


6117 


6106 


6093 


6082 


6070 


6068 


6047 


6036 


6023 


6012 


6000 


4989 


20 


6100 


6087 


6076 


6064 


6062 


6040 


6029 


6017 


6006 


6004 


4988 


4971 


SO 


6082 


6069 


6067 


6046 


6034 


6022 


6011 


4999 


4987 


6076 


4968 


4968 


40 


6064 


6062 


6040 


6089 


6017 


6006 


4993 


4982 


4970 


6057 


4946 


4934 


60 


6047 


6035 


6083 


6012 


6000 


4988 


4976 


4964 


4962 


6080 


4927 


4916 


69.00 


296028 


296016 


296004 


294992 


294980 


294968 


894066 


294946 


294933 


204921 


894900 


894898 


10 


6010 


4998 


4986 


4974 


4962 


4960 


4948 


4988 


4926 


4902 


4801 


488d 


20 


4992 


4980 


4968 


4966 


4944 


4982 


4920 


4910 


4897 


4886 


4878 


4862 


80 


4976 


4962 


4960 


4938 


4926 


4914 


4003 


4892 


4880 


4867 


4866 


4844 


40 


4969 


4946 


4033 


4921 


4909 


4807 


4866 


4874 


4862 


4840 


4897 


4888 


60 


4941 


4928 


4916 


4908 


4802 


4880 


4866 


4866 


4843 


4881 


4819 


4807 


60.00 


294922 


294909 


294897 


294886 


294873 


294861 


894848 


894836 


S04884 


294813 


804801 


204789 


10 


4904 


4891 


4879 


4867 


4866 


4848 


4880 


4818 


4806 


4795 


4788 


4771 


SO 


4887 


4873 


4861 


4849 


4837 


4826 


4812 


4800 


4788 


4777 


4766 


4768 


80 


4869 


4866 


4843 


4831 


48|9 


4807 


4794 


4782 


4770 


4768 


4746 


4734 


40 


4851 


4888 


4826 


4813 


4802 


4790 


4776 


4764 


4762 


4740 


4788 


4716 


60 


483 1 


4821 


4809 


4796 


4786 


4778 


4768 


4746 


4784 


4722 


4710 


4698 


61.00 


294816 


294802 


294790 


294777 


294706 


294768 


894740 


894728 


294716 


294704 


294608 


S94680 


10 


4797 


4784 


4772 


4769 


4747 


4735 


4722 


4710 


4696 


4686 


4674 


466SI 


20 


4781 


4766 


4764 


4741 


4729 


4717 


4704 


4692 


4680 


4668 


4666 


4644 


30 


4763 


4748 


4736 


4723 


4711 


4699 


4686 


4674 


4662 


4649 


46S7 


4625 


40 


4746 


4731 


4719 


4706 


4694 


4682 


4668 


4666 


4644 


4631 


4619 


4607 


60 47281 


4714 


4702 46891 


4677 


4665 


4660 


4689 


46261 


4613 460ll 


4690 



TABLE XXXV. 203 


LUNI-SOLAR TABLE, 


For clearing the Angular Distance between the Sun, Moon, and Stars, from 


^e effect of Refraction and Parallax. 


Moon's Apparent Altitude. 
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204 TABLE XXXV. 


LUNI-SOLAR TABLE, 


For clearino^ the Angular Distance between the Sun, Moon, and Stars, from 


the effegt of Refraction and Parallax. 


Moon's Apparent Altitude. 


Moon's Apparent Altimde. | 


60° 


()L" 1 


h- p. 


00' 


10' 


20' 


30- 


40' 


^O' 


00' 


10' 


20' 


30* 


40^ 


50' 


S3. 00 


295421 


206111 


295402 


295393 295383 


295373 


295365 


295856 


296345 


296336 295326 


205816 


10 


6404 


6393 


5383 


6374 


6364 


63)4 


6346 


6336 


632C 


6316 


5307 


5297 


20 


6385 


6375 


6365 


6356 


6346 


633b 


6327 


6317 


6307 


6297 


5288 


5278 


SO 


6366 


6356 


6346 


6337 


6827 


6317 


6309 


6299 


6289 


6279 


6270 


5260 


40 


6347 


6337 


6327 


6318 


6308 


6298 


5290 


6280 


6270 


6260 


6261 


5241 


60 


6329 


5319 


6309 


6299 


5290 


6280 


6271 


6261 


5251 


5241 


6232 


5222 


U.OO 


296310 


295300 


295290 


295280296271 


296261 


295251 


295242 


295232 


295222 296218 


296208 


10 


6292 


6281 


6271 


6261 


6252 


6242 


5233 


5228 


6213 


6203 


6104 


6184 


20 


6273 


6263 


6263 


6243 


6284 


6224 


6215 


6205 


6195 


6186 


6175 


6165 


80 


6254 


6244 


6234 


6224 


6216 


6205 


6196 


6186 


6176 


6166 


6156 


6146 


40 


1236 


6225 


6215 


6205 


6196 


6186 


6177 


6167 


6157 


6147 


6138 


6128 


60 


6217 


6207 


5197 


6187 


6178 


6168 


6158 


6148 


6138 


6128 


5110 


5109 


65.00 
10 


295198 


205188 


296178 


2i>6168 295158 


29614b 


296139 


296129 


295119 


296109 


296100 


205090 


6180 


6169 


6159 


6149 


6139 


6129 


6120 


6110 


6100 


5090 


6081 


6071 


20 


5163 


5151 


5141 


6131 


6121 


6111 


6101 


6091 


6081 


6071 


6062 


5053 


30 


6142 


6132 


6122 


6112 


6102 


6092 


6082 


6072 


6062 


6052 


6043 


503S 


40 


6124 


6114 


6103 


6093 


5083 


6073 


6064 


6054 


5044 


6034 


6026 


6016 


60 


6105 


6095 


6085 


6075 


6065 


6055 


5046 


6035 


5025 


5015 


6006 


4996 


56.00 


295087 


295077 296066 


296066 


295046 


29503C 


895026 


295016 


296006 


294996 


294987 


204977 


10 


6069 


6068 


6047 


6037 


6027 


6017 


4007 


4997 


4987 


4977 


4968 


4958 


20 


6050 


6040 


6029 


6019 


6009 


5999 


4988 


4978 


4968 


4968 


4949 


4980 


30 


6032 


6021 


6010 


6000 


6990 


6980 


4969 


4959 


4949 


4989 


4930 


4020 


40 


6013 


6003 


4991 


6981 


5971 


6963 


4961 


4941 


4031 


4921 


4918 


4002 


60 


4994 


4984 


4973 


6963 


5953 


5941 


4982 


4922 


4912 


4902 


4898 


4883 


i>7.00 


291976 


294966 


294964 


294944294984 


294924 


804918 


294908 


204898 


204883 


20487S 


294868 


10 


4057 


4946 


4936 


4925 


4916 


4906 


4896 


4886 


4875 


4866 


4864 


4844 


20 


4939 


4928 


4917 


4907 


4897 


4887 


4876 


4866 


4866 


4846 


4886 


4896 


80 


4920 


4909 


4899 


4888 


4878 


4868 


4867 


4847 


4887 


4827 


4816 


4806 


40 


4901 


4891 


4881 


4870 


4859 


4849 


4838 


4828 


4818 


4808 


4798 


4788 


60 


4883 


4872 


4862 


4851 


4841 


4880 


4819 


4809 


4799 


4789 


4770 


4760 


58.00 


294864 


294853 294843 


294832294822 


294811 


294801 


294791 


204781 


294770 


204760 


204760 


10 


4843 


4834 


4824 


4813 


4803 


479S 


4782 


4n2 


4762 


4762 


4741 


4781 


20 


4827 


4816 


4806 


4795 


4785 


4774 


4764 


4764 


4744 


4784 


4722 


4719 


80 


4808 


4797 


4787 


4776 


4766 


4766 


4746 


4735 


4726 


4716 


4704 


4608 


40 


4789 


4778 


4768 


4767 


4747 


4786 


4726 


4716 


4706 


4695 


4685 


4675 


60 


4771 


4760 


4760 


4739 


4729 


4718 


4707 


4697 


4687 


4676 


4666 


4656 


69.00 


294752 


294741 


294731 


294720 


294709 


29469Q 


894688 


S94678 


294667 


294657 


204647 


904636 


10 


4733 


4722 


4712 


4701 


4690 


4680 


4669 


4669 


4648 


4638 


4628 


4617 


20 


4715 


4704 


4694 


4683 


4672 


466S 


4660 


4640 


4629 


4619 


4600 


4598 


30 


4696 


4685 


4675 


4664 


4653 


4643 


4681 


4621 


4610 


4600 


4500 


4570 


40 


4678 


4667 


4657 


4646 


4634 


4624 


4618 


4603 


4692 


4582 


4672 


4561 


60 


4659 


4648 


4638 


4627 


4616 


4606 


4694 


4584 


4678 


4663 


4558 


4549 


H).00 


294641 


294630.994619 


294608 


294697 


294586 


294676 


294666 


204664 


294644 


804588 


904598 


10 


4622 


4611 


4600 


4589 


4678 


456^ 


4666 


4646 


4685 


4526 


4614 


4504 


20 


4604 


4593 


4682 


4571 


4560 


4560 


4587 


4627 


4617 


4506 


4406 


4485 


30 


4585 


4574 


4563 


4552 


4541 


4631 


4518 


4608 


4497 


4487 


4476 


4466 


40 


4666 


4655 


4544 


4533 


4522 


4611 


4500 


4400 


4479 


4460 


4458 


4448 


60 


4448 


4537 


4626 


4615 


4604 


4493 


4481 


4471 


4460 


4460 


4430 


4^99 
994409 


61.00 


294530 


294518 


294607 


294496 


294485 


294474 


894468 


204462 


204441 


204481 


204420 


10 


4511 


4499 


4488 


4477 


4466 


4465 


4448 


4438 


4422 


4412 


4401 


4301 


20 


4493 


4481 


4470 


4459 


4448 


4437 


4424 


4414 


4408 


4808 


4382 


4879 


.% 


4474 


4462 


4451 


4440 


4429 


4418 


4405 


4395 


4884 


4374 


4868 


4858 


40 


4456 


444S 


4432 


4421 


4410 


4400 


4387 


4877 


4366 


4866 


4345 


4884 


50 


44371 4425 


4414 


4403 


4391 


4381 


4868 


4868 


4847 


4837 


4326 


4816 










^^^"" 


w^^^m 




wmammL 




^^■■H 




•■ ^— ^^^Bi»-. 


^■*^*rf 



1 TABLE XXXV. , 206 


1 LUNI-SOLAR TABLE, 


1 For clearing the Angular Distance between the Sun, Moon, and Stars, from 


1 Sie effect of Refraction and Parallax. 
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208 TABLte XXXV. 


LUNt-SOLAR TABLE, 


For clearing the Angular Distance between the Sun, Moon, and Stars, from 


the effect of Refraction and Parallax. 
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1 LUNI-SOLAR TABLE, 


1 For clearing the Angular Distance between the Sun, Moon, and Stari, from 


1 the effect of Refraction and Parallax. 
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1 LUNI-80LAR TABLE, 


1 For eleanng the Angular Distance between the Sun, Moon, and Stars, from 


1 ihe effect of Refraction and Parallax. 
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LUNI-SOLAR TABli£y 


For clearing the Angular Distance between the Sun, Moon, and StarSi from 


the effect of Refraction and Parallax. 
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1 LUNI-SOLAR TABLE, 


1 For clearing the Angular Distance between the Sun, Moon, and Stars, from 


1 the effect of Refraction and Parallax. 


1 


1 Moon'! Apparent Altitude. 


Moon*s Apparent All 


dtnde. 


1 


1 78" 


19^ 


1 


Ih. p. 


00' 1 10* 


20* 


30' 


4(y 


50* 


00* 


10' 


20' 


30' 


40' 


SO' 1 


1 / 
ks.oo 


294671 


294667 


294663 


294669 


294666 


29466l'294647 


294644 


294641 


294636 


294683 


29463J 


1 ^^ 


4660 


4666 


4642 


4638 


4634 


4630 


4626 


4628 


4620 


4615 


4612 




1 20 


4629 


4626 


4621 


4617 


4613 


4609 


4605 


4602 


4600 


4594 


4591 


468H 


1 so 


4609 


4604 


4600 


4596 


4592 


4588 


4684 


4681 


4578 


4573 


4570 


46671 


1 40 


4588 


4583 


4579 


4575 


4571 


4667 


4562 


4559 


4556 


4651 


4548 


45461 


1 60 


4567 


4662 


4559 


4556 


4650 


4546 


4541 


4538 


4535 


4530 


4527 


462tf 


L4.OO 


294546 


294641 


294537 


294533 


294529 


294625^294621 


294517 


294614 


294510 


294606 


2946081 


1 10 


4524 


4520 


4516 


4512 


4508 


4604 


4500 


4496 


4493 


4489 


4486 


44821 


1 20 


4604 


4499 


4496 


4491 


44^7 


4483 


4479 


4475 


4472 


4468 


4464 


446l| 


1 30 


4482 


4478 


4474 


4470 


4466 


4462 


4458 


4454 


4451 


4447 


4443 


4440| 


1 40 


4462 


4457 


4453 


4449 


4446 


4441 


4437 


4433 


4430 


4426 


4422 


44191 


1 60 


4441 


4436 


4432 


4428 


4424 


4420 


4416 


4412 


4409 


4405 


4401 


43981 


166.00 


294419 


294416 


294411 


tt94407 


294403 


294399 


294395 


294391 


294387 


294384 


294380 


2943761 


1 10 


4398 


4394 


4390 


4386 


4382 


4378 


4374 


4370 


4366 


4363 


4359 


43661 


1 20 


4377 


4373 


4369 


4365 


4361 


4367 


4353 


4349 


4345 


4342 


4338 


4334I 


1 ^ 


4356 


4362 


4348 


4344 


4340 


4336 


4332 


4328 


4324 


4821 


4317 


43181 


1 40 


4335 


4331 


4327 


4323 


4319 


4315 


4311 


4307 


4303 


4300 


4296 


42921 


1 60 


4314 


4310 


4306 


4302 


4298 


4294 


4290 


4286 


4282 
294261 


4279 


4275 


427lt 


Ha.oo 


294293 


294289 


294286 


294281 


294277 


294273 


294269 


294266 


294257 


294264 


29426o| 


1 10 


4272 


4268 


4264 


4260 


4256 


4262 


4248 


4244 


4240 


4236 


4233 


42291 


1 20 


4251 


4247 


4243 


4239 


4235 


4231 


4227 


4223 


4219 


4215 


4212 




1 30 


4230 


4226 


4222 


4218 


4214 


4210 


4206 


4202 


4198 


4194 


4190 


41871 


1 40 


4209 


4205 


4201 


4197 


4193 


4189 


41S5 


4181 


4177 


4173 


4160 


41661 


1 60 


4188 


4184 


4180 


4176 


4172 


4168 


4164 


4160 


4156 
294135 


4152 


4148 


4144i 


|67.00 


294168 


294163 


294169 


294166 


294151 294147 


294143 


294139 


294131 


294127 


2941281 


1 10 


4147 


4142 


4138 


4134 


4130 


4126 


4122 


4118 


4114 


4110 


4106 


41021 


1 20 


4126 


. 4121 


4117 


4113 


4109 


4105 


4101 


4097 


4093 


4089 


4085 


408tl 


1 30 


4105 


4100 


4096 


4092 


4088 


4084 


4080 


4076 


4072 


4068 


4064 




1 40 


4086 


4080 


4076 


4072 


4067 


4063 


4059 


4055 


4051 


4047 


4043 


403M 


1 60 


4064 


4069 


4065 


4061 


4046 


4042 


4038 


4034 


4030 


4026 


4022 


40181 


|S8.00 


294042 


294038 


29403S,294029|294025.294021 


294017 


294013 


294009 


294005 


294400 


2989971 


1 10 


4021 


4017 


4012 


4008 


4004 


4000 


3896 


3992 


3988 


3984 


3980 


39761 


1 20 


4000 


3996 


3991 


8987 


3983 


8979 


3876 


8971 


3967 


3963 


3959 


39661 


1 M 


3979 


3976 


3970 


3966 


3962 


3956 


3854 


3950 


3946 


3942 


3937 


39381 


1 40 


S958 


3964 


3949 


3945 


8941 


8937 


3833 


3029 


3925 


3921 


3916 


391S| 


1 60 
|59.0d 


3937 


3933 


3928 


3024 


3920 


3916 


3811 


3907 


3903 


3899 


3895 


38911 


293i»]6 


293912 


293907 


293903 293899 293b95 


293891 


293886 


2938b2 293878 


293874 


2938701 


1 10 


3895 


3891 


3886 


3882 


8878 


3874 


3870 


3865 


3861 


3857 


3853 




1 ^ 


3874 


3870 


3866 


3861 


3867 


8863 


3849 


3844 


3840 


3836 


3832 


88281 


1 30 


2863 


3849 


3844 


3840 


3836 


883S 


3828 


3823 


3819 


3816 


3811 


38071 


1 ^0 


3833 


3828 


3823 


3819 


3816 


3611 


3807 


3802 


8798 


3794 


3790 


378(« 


1 60 


3812 


3807 


3802 


3798 
293777 


3794 


3790 


3786 


3781 


3777 


3773 


3760 


37661 


60.00 


298791 


293786 


293782 


293773 


29376S 


893764 


293760 


293756 


293752 


293748 


2987441 


10 


3770 


3766 


3761 


3756 


3752 


3748 


3743 


3739 


3735 


3731 


8727 


3728| 


20 


3749 


3744 


3740 


3736 


3731 


3727 


3722 


3718 


3714 


3710 


3706 


87081 


SO 


S728 


3723 


S719 


3714 


8710 


3706 


8701 


3697 


3693 


3689 


3685 


368l| 


40 


3707 


3702 


3698 


3693 


3689 


3686 


3680 


3676 


3672 


3068 


8664 




60 


3686 


3681 


3677 


3672 


3668 


8664 


3660 


3655 


3651 


3647 


3643 


368o| 


n.oo 


293666 


293660 


293666 


293661 


293647 293648 


X93638 


293634293630 


293626 


293622 


2936181 


10 


3644 


3639 


3636 


3630 


3626 


3628 


3617 


3613 


3609 


3606 


8601 


86971 


20 


3623 


3618 


3614 


3600 


8606 


3601 


8696 


3692 


8688 


3684 


3580 


86761 


SO 


S60S 3697 


3698 


8688 


8684 


8581 


8676 


3671 


8667 


3663 


8569 


86561 


^ 


3681 3676 


8672 


8667 


3668 


8669 


8664 


3660 


3646 


3542 


8588 


86341 


: fiV S660( S666I 


8661 


86461 8642' 86881 


8638 


i 86291 


8626 

* 


8621' 8617^ 86ld 



TABLE XXXV. 



815 



LUMI-80LAR TABLE, 

For cleariDg the Angular Distance between the Sun, Moon, and Stan, from 

the effect of Refraction and Parallax. 



Moon's Apparent Altitude. 


Moon's Appuent Altitnde. 


82« 


83« 


h. p. 


00' 


10' 


20' 


SO' 


40' 


50' 


00' 


10' 


20' 


'6iy 


40* 


61/ 


S6.00 


204688 


294686 


204i84 


204680 


294678 


204576204678 


204671 


204669 


294666 


294664 


804669 


1 1<> 


4667 


4665 


4663 


4660 


4657 


4665 


4662 


4660 


4648 


4646 


4643 


4541 


1 ao 


4646 


4544 


4642 


4538 


4586 


4684 


4631 


4620 


4627 


462S 


4622 


4620 


1 ^ 


, 4626 


4628 


4621 


4517 


4616 


4513 


4610 


4606 


4606 


4603 


4601 


449fl 


1 ^^ 


4608 


4601 


4499 


4405 


4493 


4401 


4488 


4486 


4484 


4481 


4479 


4473 


1 .^® 
Im.oo 


4488 


4480 


4478 


4474 


4472 


4470 


4467 


4465 


4463 


4460 


4468 


4468 


294468 


294469 


294467 


294464 


294461 


20444^ 


394447 


304444 


294442 


294440 


294487 


294468 


1 ^^ 


4441 


4438 


4436 


4433 


4430 


4428 


4426 


4423 


4421 


4410 


4416 


4414 


1 20 


4420 


4417 


4416 


4412 


4409 


4407 


4405 


4402 


4400 


4806 


4896 


439i 


1 so 


4808 


4396 


4393 


4390 


4887 


4386 


4883 


4880 


4878 


4876 


4873 


4371 


1 40 


4377 


4374 


4372 


4369 


4866 


4864 


4362 


4869 


4867 


4366 


4862 


4368 


1 ^^ 


4856 


4368 


4361 


4348 


4845 


484d 


4841 


4838 


4886 


4334 


4331 


4828 


|66.00 


204886 


294332 


294329 


294627 


294824 


294822 


394819 


294317 


294814 


294812 


294810 


294808 


1 1^ 


4314 


4811 


4308 


4806 


4803 


4801 


4298 


4296 


4298 


4291 


4280 


4282 


1 20 


4202 


4290 


4287 


4286 


4282 


428€ 


4276 


4274 


4271 


4269 


4267 


4266 


1 60 


4271 


4268 


4265 


4263 


4260 


4268 


4265 


4263 


4260 


4248 


4246 


4244 


1 40 


4250 


4247 


4244 


4242 


4280 


4287 


4234 


4282 


4229 


4227 


4226 


4221 


1 60 
K6.00 


4289 


4226 


4223 


4221 


4218 


4216 


4212 


4210 


4207 


4206 


4203 


4201 


294208 


294206 


294202 


294109 


294197 


294194 


394192 


294169 


294167 


294184 


294182 


204186 


1 ^^ 


4187 


4184 


4181 


4178 


4176 


4173 


4171 


4168 


4166 


41^3 


4161 


415i 


1 SO 


4166 


4162 


4160 


4166 


4154 


4161 


4160 


4147 


4146 


4142 


4139 


4181 


1 60 


4144 


4141 


4188 


4135 


4133 


4130 


4128 


4126 


4183 


4120 


4118 


4116 


1 40 


4128 


4120 


4117 


4114 


4112 


4l0fl 


4107 


4104 


4102 


4000 


4007 


400a 


1 60 


4102 


4098 
294077 


4006 


4092 


4090 


4087 


4066 


4083 


4061 


4078 


4076 


4076 


{67.00 


294080 


294076 


294072 


294060 


294067 


894064 


294062 


294060 


294067 


294064 


204062 


1 1<> 


4069 


4066 


4064 


4051 


4048 


404€ 


4043 


4041 


4088 


4086 


4038 


4081 


1 20 


4038 


4086 


4083 


4080 


4027 


4026 


4621 


4010 


4016 


4014 


4012 


4016 


1 *0 


4016 


4018 


4011 


4008 


4006 


4003 


4600 


4998 


8006 


3993 


8000 


6068 


1 40 


8096 


8002 


8000 


8087 


8984 


8062 


8979 


8077 


6074 


8972 


8060 


6061 


1 60 


8974 


8971 


8909 


8966 


8963 


6961 


8967 


3965 


6962 


8960 


8048 


8046 


U8.00 


208968 


208960 


293947 


298946 


206942 


296069 


398967 


398964 


296961 


208929 


208027 


203Mi 


1 10 


8982 


8989 


3926 


8924 


8921 


891C 


8916 


8013 


8910 


3908 


3006 


8ooi 


1 ^ 


] 8911 


8908 


8906 


8903 


8899 


88M 


8894 


8891 


8689 


8687 


6864 


8881 


1 >0 


8889 


8886 


8888 


8881 


8878 


6876 


8878 


8870 


8867 


8866 


8863 


6868 


1 40 


8868 


8865 


8862 


8860 


8867 


6864 


8662 


8640 


6846 


6844 


8842 


8838 


1 60 


8847 


8844 


3841 


8839 


8886 


8882 


8880 


8827 


8826 


8823 


8820 


8811 


PO.OO 208820 


298823 


296820 


296817 


298814 


298812 


398809 


208806 


298804 


208801 


208700 


298797 


1 10 


8806 


8802 


8799 


8796 


8793 


8791 


6788 


8766 


8763 


8780 


8778 


6774 


1 20 


8784 


8781 


8778 


3775 


8772 


677( 


8767 


8764 


8761 


8768 


6766 


8764 


1 M 


8768 


8769 


8766 


8763 


8760 


874( 


6746 


8742 


8740 


8767 


8786 


6738 


1 40 


8741 


8738 


3785 


3732 


8720 


6727 


8724 


8721 


8719 


8716 


8714 


67li 


1 60 


8720 


8717 


8714 


8711 


8708 


87M 


8703 


6700 


8607 


8684 


8692 


669<^ 


IbO.OO 208600 


293606 


208698 


298690 


203667 


2086» 


308868 


296670 


298676 


206664 


286871 


WvOUl 


1 10 


8678 


8676 


8672 


8669 


8666 




8861 


8668 


8865 


8663 


8660 


6641 


1 20 


8667 


8664 


8661 


8648 


8646 




8660 


8686 


8668 


8661 


8680 


662^ 


1 60 


8686 


8682 


8689 


8686 


8683 




6M8 


6015 


8812 


8610 


8607 


660i 


1 40 


8614 


8611 


8608 


8606 


8602 




8687 


8684 


8601 


8669 


6666 


666 


1 60 


8608 


8600 


8687 


8684 


8681 


867i 


8676 


8672 


6689 


8667 


6666 


666; 


Pl .00 2086781 


208660 


208666 


896663 


896660 


206667 


188664 


808661 


jjKIMO 


296646 


288644 


06641 


1 10 


8661 


3648 


8546 


8642 


8689 


S66( 


6668 


8680 


8688 


8626 


8683 


862( 


1 20 


8680 


8627 


8624 


2621 


8618 


6616 


6611 


6668 


8666 


8603 




6401 


1 <o 


8600 


8606 


8602 


8406 


8406 


8483 


8480 


8467 


8486 


8482 




6477 


1 40 


8468 


%ASkA 


8481 


8478 


8476 


m% 


8469 


8466 


8464 


8401 


846M 846d 


1 ^ 


8466* 8468* 8460< 8l67l 84641 846li 


6447 84441 


64421 


8tt9i 84681 84361 



1 216 TABLE XXXV. 


1 LUNI-80LAR TABLE, 


1 For cleariDg thoi Angular Distance between the Son, Moon, and Stan, from 


1 the effect of Refraction and Parallaz. 


1 Moon's Apparont 


Altitude. 


Moon's Apparsnt Altitude. | 


1 


84^ 




85^ 1 


|h. p. 


00' 


10* 


*20' 


30' 


40' 


60^ 


W 


10' 


20' 


30* 


40* 


I 50' 1 


1 ' ' 
US. 00 


294560 


894668 


294666 


294654 


204662 


204660 


294549 


294648 


294646 


204646 


894548 


29464l| 


1 10 


4640 


4688 


4686 


4684 


4681 


4520 


4628 


4627 


4525 


4624 


4622 


4620l 


1 so 


4618 


4616 


4614 


4612 


4610 


450H 


4607 


4606 


4603 


4502 


4500 


44981 


1 *<> 


4497 


4495 


4493 


4491 


4489 


4487 


4486 


4484 


4482 


4481 


4479 


44771 


1 ^0 


4476 


4474 


4472 


4470 


4467 


4465 


4465 


4463 


4461 


4460 


4458 


4457I 


1 60 


4465 


4452 


4460 


4448 


4440 


4444 


4443 


4441 


4439 


4438 


4486 


44861 


164.00 204463 


294431 


294429 


294427 


294426 


294428 


204422 


294420 


294418 


294417 


294416 


2944141 


1 ^^ 


4412 


4410 


4408 


4406 


4404 


4402 


4401 


4399 


4807 


4396 


4S94 


48981 


1 20 


4S91 


4388 


4386 


4884 


4882 


4880 


4379 


4377 


4376 


4374 


4372 


4S7l| 


1 ^^ 


4879 


4867 


4365 


4363 


4861 


4859 


4358 


4366 


4364 


4358 


4351 


43491 


1 40 


4868 


4346 


4344 


4342 


4340 


4388 


4387 


4386 


4383 


4332 


4380 


43291 


1 60 


4887 


4824 


4322 


4320 


4318 


4316 


4815 


4313 


4311 


4309 


4308 


43071 


166.00 


294806 


294303 


294301 


294299 


294297 


294296 


294294 


294292 


294290 


294289 


294287 


2942851 


1 ^^ 


4284 


4282 


4280 


4278 


4276 


4274 


4278 


4271 


4269 


4268 


4266 


42641 


1 ^ 


4262 


4260 


4268 


4256 


4264 


4262 


4251 


4249 


4247 


4246 


4244 


42431 


1 80 


4241 


4289 


4287 


4285 


4233 


4231 


4280 


4228 


4286 


4226 


4228 


422l| 


1 40 


4220 


4218 


4216 


4214 


4212 


4210 


4209 


4207 


4206 


4204 


4202 




1 60 


4198 


4196 


4194 


4192 


4190 


4188 


4187 


4185 


4183 


4182 


4180 


4r7a| 


Le.oo 


294178 


294176 


294173 


294171 


294169 


294167 


294166 


294164 


294162 


294160 


294169 


294157I 


1 ^^ 


4167 


4154 


4162 


4150 


4148 


4146 


4145 


4148 


4141 


4139 


4188 




1 20 


4185 


4188 


4181 


4129 


4127 


4126 


4123 


4121 


4119 


4117 


4116 


4ll3 


1 so 


4114 


4111 


4109 


4107 


4105 


4103 


4102 


4100 


4098 


4096 


4195 




1 ^ 


4093 


4090 


4088 


4080 


4084 


4082 


4081 


4079 


4077 


4075 


4174 


4079 


1 60 


4071 


4069 


4067 


4065 


4063 


4061 


4059 


4057 


4065 


4063 


4052 


406o| 


kr.oo 


294060 


294048 


294046 


294044 


294042 


294040 


894038 


294086 


294034 


294032 


294081 


29402g| 


1 10 


4029 


4027 


4025 


4023 


4021 


4010 


4017 


4015 


4013 


4011 


4010 


4008l 


1 20 


4008 


4005 


4003 


4001 


8999 


3997 


8995 


3993 


8991 


8989 


3988 


398« 


1 '0 


8086 


3984 


8982 


3980 


8978 


8976 


8974 


8972 


8970 


3968 


3967 


39651 


1 40 


8966 


8963 


3961 


8959 


8967 


8965 


8963 


8951 


8949 


8947 


8946 


8944 


1 60 


8944 


8941 


3989 


8987 


8935 


S98S 


8931 


3929 


3927 


8926 


3984 


392q 


|68.0029S022 


298980 


298918 


298916 


293914 


29391S 


893910 


293908 


293906 


293904 


293908 


29S90l| 


1 ^^ 


8901 


8899 


8897 


8896 


8893 


8891 


3889 


8887 


8885 


3883 


3882 




1 20 


8879 


8877 


8876 


8878 


8871 


8869 


8867 
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LUNI SOLAR TABJiSy 

For clearing the Angular Distance between the Sun, Moon, and Stars, from 

the effect of Refraction and Parallax. 



Moon's Apparent Altitude. 
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For clearing the Angular Distance between the Sun, Moon, and.Stars^ from 

the effect of Refraction and Parallax. 



Moon's Apparent Altitude. 
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PROPORTIONAL LOGARITHMS. 








s. 


h* m. 


h. in. 


h. m. 


h. m. 


h. m. 


b. m 


h. m. 


h. in. 


h. m. 


S. 






» 


0« 0' 


0« 1' 


0« 2' 


0« 3' 


0® 4' 


0« 5' 


0** 6' 


0^ r 


0« 8' 


a 









2.2553 


1.9542 


1.7782 


L.6532 


1.5563 


1.4771 


1.4102 


1.3522 







1 


4.0884 


2.2481 


1.9506 


1.7757 


1.6514 


1.5.'>4G 


1.4759 


1.4091 


1.351S 


I 






2 


3.7824 


2.2410 


1.9471 


1.7734 


1.6496 


1.5534 


1.4747 


1.4081 


1.3504 


2 






8 


3.5568 


2.2341 


1.9436 


1.7710 


l.647fc 


l.o52U 


1.4735 


1.4071 


1.3495 


3 






4 


3.4814 


2.2272 


1.9400 


1.7686 


1.6460 
1.6443 


1.5506 


1.4723 


1.4061 


1.3486 


4 






6 


3.3346 


2.2206 


1.9366 


1.7663 


1.5491 


1.4711 


1.4050 


1.3477 


5 






6 


3.2568 


2.2139 


1.9331 


1.7639 


1.6425 


1.5477 


1.4699 


1.4040 


1.3468 


6 






r 


3.1888 


2.2073 


1.9296 


1 .7616 


1.6407 


1.5463 


1.4688 


1.4030 


1.3459 


7 






8 


3. 1308 


2.2009 


1.9262 


1 7598 


1.6390 


1.5449 


1.4676 


1.4020 


1.8450 


8 






9 


3.079)2 


2.1946 


1.9228 


1.7670 


1.6372 


1.6485 
1.5421 


1.4664 


1.4010 


1.3441 


9 




10 


3.0834 


2.1863 


1.9195 


1.7547 


1.6355 


1.4662 


1.4000 


1.8432 


10 




11 


2.9920 


2.1822 


L.9162 


1.7624 


1.6338 


1.5407 


1.4640 


1.3989 


1.3423 


11 




" 


12 


2.9542 


2.1761 


1.9128 


1.7601 


1.6320 


1 5393 


1.4629 


1.5979 


1.3415 


12 






IS 


2.9195 


2.1701 


1.9096 


1.7479 


1.6303 


1.5379 


1.4617 


1.3960 


1.3406 


18 






14 


2.8873 


2.1642 


1.9063 


1.7456 


1.6286 


1.5365 


1.4606 


1.3959 


1.3397 


14 






15 


2.8578 


2 1584 


1.9031 


1.7434 


1.6269 


1.5351 


1.4594 


1.3949 


1.3388 


15 






16 


2.8293 


2.1526 


1.8999 


1.7412 


1.6252 


1.5337 


1.4582 


1.3939 


1.3379 


16 






IT 


2.8030 


2.1469 


1.8967 


1.7390 


1 .6235 


1.5324 


1 .4571 


1.3929 


1.3371 


17 






Iff 


2.7782 


2.1418 


1.8986 


1.7368 


1.6218 


1.5310 


1.4559 


1.3919 


1.3362 


18 






19 


2.7647 


2.1858 


1.8904 


1.7346 


1.6201 


1.5296 


1.4648 


1.3910 


1.3353 


19 
20 




20 


2.7324 


2.1303 


1.8878 


1.732^1 


1.6185 


1.5283 


1 .4536 


1.3900 


1.3345 




21 


2.7112 


2.1240 


1.8842 


1.7302 


I .6168 


1.526<J 


1.4525 


1.3890 


1.3.S36 


21 






22 


2.6910 


2.1196 


1.8811 


1.7281 


I 6151 


1.6256 


1.4514 


1.3880 


1.3327 


22 






28 


2.6717 


2.1143 


1.8781 


1.7259 


1.6135 


1.5242 


1.4502 


1.3870 


1.3319 


23 






24 


2.6582 


2.1091 


1,8761 


1.7238 


1.6118 


1.6229 


1.4491 


1.38C0 


1.3301 


24 






26 


2.6855 


2.1040 


1.8721 


1.7217 


1.6102 


1.5215 


1.4480 


1.3851 


4.3301 


25 






86 


2.6185 


2.0989 


1.8691 


1.7196 


1.6085 


1.5202 


1.4468 


1.3841 


1.3293 


26 






27 


2.6021 


2.0989 


1.8661 


1.7176 


1.6069 


1.5189 


1.4457 


1.3831 


1.3284 


27 






28 


2.5863 


2.0889 


1.8682 


1.7164 


1.6053 


1.6175 


1.4446 


1.3821 


1.3276 


28 






29 


2.5710 


2.0840 


1.8602 


1.7133 


1.6037 


1.5162 


1.4435 


1.8812 


1.3267 


29 




SO 


2.5568 


2.0792 


1.8673 


1.7112 


1.6021 


1.5149 


1.4424 


1.3802 


1.3259 


30 




81 


2.5421 


2.0744 


1.8544 


1.7091 


1.6006 


1.5136 


1.4412 


1.3792 


1.3250 


81 






82 


2.5283 


2.0696 


1.8616 


1.7071 


1.5989 


1.5123 


1.4401 


1.3788 


1.3242 


32 






38 


2.5149 


2.0649 


1.8487 


1.7050 


1.6973 


1.5110 


1.4890 


1.3773 


1 . 3233 


83 






84 


2.5019 


2.0603 


1.8459 


1.7030 


1.5957 


1.5097 


1.4379 


1.3764 


1.3225 


34 






85 


2.489J 


2.0667 


1.8481 


1.7010 


1.6941 


1.5084 


1.4368 


1.8754 


1.3216 


35 






86 


2.4771 


2.0612 


1.8403 


1.6990 


1.5925 


1.5071 


1.4367 


1.8745 


1.3208 


86 






87 


2.4652 


2 0467 


1.8875 


1.6970 


1.5909 


1.5058 


1.4346 


1.8736 


1.3199 


37 






88 


2.4536 


2.0422 


1.8848 


1.6950 


1.5894 


1.5045 


1.4335 


1.3726 


1.3191 


88 






89 


2.4424 


2.0378 


1.8820 


1.6930 


1.5878 


1.6032 


1.432S 


1.3716 


1.4183 


39 




40 


2.4814 


2.0334 


1.8293 


1.6910 


1.5863 


1.5019 


1.4314 


1.3707 


1.3174 


40 


• 


41 


2.4206 


2.0291 


1.8266 


1.6890 


1.5847 


1.5007 


1.4303 


1.3697 


1.3166 


41 






42 


2.4102 


2.0248 


1.8239 


1.6871 


1.5882 


1.4994 


1.4292 


1.3688 


1.3158 


42 






48 


2.4000 


2.0206 


1.8212 


1.6861 


1.5816 


1.4981 


1.4281 


1.3678 


1.3149 


48 






44 


2.3900 


2.0164 


1.8186 


1 .6832 


1.5801 


1.4969 


1.4270 


1.3669 


1.3141 


44 






45 


2.3802 


2.0122 


1.8159 


1.6812 


1.5786 


1.4956 


1.4260 


1.3660 


1.3133 


46 






46 


2.8707 


2.0081 


1.8133 


1.6793 


1.6771 


1.4948 


1.4249 


1.3650 


1.3124 


46 






47 


2.3618 


2.0040 


1.8107 


1.6774 


1.5755 


1.4931 


1.4238 


1.3641 


1.3116 


47 






48 


2.8522 


2.0000 


1.8081 


1.6755 


1.5740 


1.4918 


1.4228 


1.3632 


1.3108 


48 






49 


2.8432 


1.0960 


1.8066 


1.6736 


1.6725 


1.4906 


1.4217 


1.3623 


1.3100 


49 




50 


2.3846 


1.9920 


1.8030 


1.6717 


1.5710 


1.4894 


1.4206 


1.3613 


1.3091 


50 




61 


2.3250 


1.9881 


1.8004 


1.6698 


1.5696 


1.4881 


1.4196 


1.3604 


1.3083 


51 






62 


2.8174 


1.9842 


1.7979 


1.6679 


1.5680 


1.4869 


1.4185 


1.8595 


1.3075 


62 






58 


2.8091 


1.9808 


1.7954 


1.6661 


1.6666 


1.4856 


1.4175 


1.3586 


1.3067 


63 






54 


2.8010 


1.9766 


1 .7929 


1.6642 


1.6651 


1.4844 


1.4164 


1.3576 


1.3059 


54 


■ 




65 


2.2981 


1.9727 


1.7904 


1.6624 


1.5636 


1.4832 


1.4154 


1.3567 


1.3051 


55 






56 


2«2852 


1.9690 


1.7879 


1.6605 


1 .6621 


1.4820 


1.4143 


1.3558 


1.3043 


66 


, 




57 


2.2775 


1.96521.7855 


1.6687 


1.6607 


1.4808 


1.4133 


1.3549 


1.3034 


57 






58 


2.2700 


1.96151.7880 


1.6568 


1.5592 


1.4795 


1.4122 


1.3540 


1.3020 


68 






59 


2.2626 


1.9879;i.7806 


1.6550i 


1.5578 


1.47831.4112 


1.3531 


1.3018 


59 




60 


12.2653 


1.(18421.7782 


1.6532= 


1.5563 


1.47711.4102 


1.3522 


1.3010 


60 








« 



220 



I. 





1 

2 
% 

4 

6 
6 

T 
8 
9 



10 
11 
12 
18 
14 
15 
16 
17 
18 
19 



40 
41 
42 
43 
44 
45 
46 
47 
48 
49 



TABLE XXXVI. 

PROPORTIONAL LOOARITHMS' 



60 
61 
62 
58 

64 
66 
56 
67 
58 

— ?^ 
' 60 



h. m. 
0« 9* 



.3010 
.3002 
.2994 
.2080 
.2978 
.2970 
.2962 
.2964 
.2946 
.2939 



.2931 
.2923 
.2916 
.2907 
.2809 
.2891 
.2883 
.2876 
.2868 
.2860 



.2700 
.2692 
.2685 
.2678 
.2670 
.2663 
.2656 
.2648 
.2640 
.2633 



.2626 
.2618 
.2611 
.2604 
.2596 
.2589 
.2582 
.2574 
.2567 
.2660 



.2.'>53 



h. in. 
O'lO* 



1.2563 
1.2546 
1.2538 
1.2631 
1.2624 
1.2517 
1.2510 
1.2502 
1.2495 
1.2488 



1.2481 
1.2474 
1.2467 
1.2460 
1.2453 
1.2446 
1.2138 
1.2431 
1.2424 
1.2417 



1.2272 

1.22661 

1.2259 

1.2252 

1.2246 

1.2239 

1.2232 

1.2225 

1.2218 

1.2212 



1. 
1. 
1. 
1. 
1. 



1.2205 

1.2198 

1.2192 

1.2185 

1.2178 

1.2172 

1.2165 

1.215W1. 

1.91621. 

1.21451. 



h. in. 
0^11' 



1.2139 
1.2132 
1.212(> 
1.2119 
1.2113 
1.2106 
1.2099 
1 .2093 
1.2086 
1.2080 



1.2073 

1.2067 

1.2061 

1.2054 

1.20481 

1.2041 

1.2035 

1.2028 

1.2022 

1.2016 



.1883 
.1877 
.1871 
.1865 
.1858 
.1862 
.1846 
.1840 
.1834 
.1828 



1. 



1822 

1816 

1809 

1803 

1797 

1791 

1786 

17791 

1773 

1767 



h. in. 
0»12' 



.1761 
.1755 
.1749 
.1743 
.1737 
.1781 
.1725 
.1719 
.1713 
.1707 



.1701 
.1695 
.1689 
.1683 
.1677 
.1671 
.1665 
.1660 
.1664 
.1648 




.1526 
.1520 
.1616 
.1609 
.1603 
.1498 
.1492 
.1486 
.1481 
.1476 



.146911 

.1464 

.1458 

.1462 

.1447 

.1441 

.1436jl 

.14301 

.14241 

.14191 



h. m. 
©•13' 



1.1413 

1.1408 

1.1402 

1.1397 

1.1891 

1.138611 

1.13801 

1.1374 

1.1369 

1.1363 



1.1358 
1.1362 
1.1847 
1.1342 
1.1336 
1.1381 
1.1325 
1.1820 
1.1314 



1.119611 
1 



.1191 

.1186|1 

.1180 

.1175 

.1170 

.1164 

.1169 

.1154 

.11491 



.1143 
.1138 
.1133 

.112H 

.1123 
.1117 
1112 
.1107 
.1102 
.1097 



h. m. 
6«14' 



.1091 
.10861 
.1081 
.1976 
.1071 
.1066 
.1061 
.1065 
.1060 
.1046 



.1040 
.1035 
.1030 
.1025 
.1020 
.1015 
.1009 
.1004 
.0999 
.0994 



.0889 

.0884 

.0880 

.0876 

.087011 

.0865 

.086011 

.0866 

.0860 

.0845 



1.0840 
1.0836 
1.0831 
1.0826 
1.0821 
1.0816 
1.0811 
1.080G 
1.0801 
1.0797 



1 .21391.1701 1.1413!1.10 91|1.0792 



h* nu 
0*16' 



h. in. 
0«16' 



1.0792 
1.0787 
1.0782 
1.0777 
1.0773 
1.0768 
1.0763 
1.0768 
1.0763 
1 .0749 



.0744 
.0739 
.0734 
.0780 
.0725 
.0720 
.0715 
.0711 
.0706 
.0701 



1.0422 
1.0418 
1.0418 
1.04091 



.06081 



.0603 

.0698 

.0594 

.068911 

.0686 

.0680 

.0675 

.0671 

.066^ 

.0662 



1.0557 
1.0562 
1.0548 
1.0643 
1.0539 
1.0684 
1.0680 
1.0525 
1.0621 
1.0616 




1.0512 



1.0612 

1.0607 

1.0602|1 

1.0498 

1.0493 

1.0480 

1.0484 

1.048Q 

1.0476 

1.0471 



.0467 
.0462 
.04681 
.0461 

1.044911 

1 



.04441 

.044011 

.0486 

.0431 

.042811 



1.0404 



1.04001 



1.0396 
1.0301 
1.03871 
1.08821 



.0378 
.0374 
.08691 

.08661 

.03601 

.08661 

.086211 

.0347 

.0843 

.03301 



h. in. 
0017/ 



.0248 
.0244 
.0240 
.0236 
.0231 
.0227 
.0223 
.0219 
.0214 
.0210 



.0206 
.0202 
.0197 
.0198 
.0189 
.0186 
.0181 
.0176 
.0172 
.0168 



1 



.0164 
.0160 
.0166 
.0161 
.0147 
.0143 
.0180 
.0136 
.0181 
.0126 



.0384 

.0880 

.082611 

.0321 

.0817 

.0318 
.0808 
.0304 



1.030011 
1 



.0206 



1.0291 

1.0287 

1.0282|1 

1.0278 

1.0274 

1.0270 

1.0265 

1.0261 

1.0267 

1.0252 



1.0248 



.0122 
.0118 
.0114 
.0110 
.0106 
.0102 
.0098 
.0098 
.0089 
.0086 



.0081 

.0077 
.0078 
.0069 
.0066 
.0061 
.0067 
.0063 
.0049 
.0044 



.0040 
.0086 
.0032 
.0028 
.0024 
.0020 
.0016 
.0012 
.0008 
.0004 



1.0000* 








1 

2 
3 
4 
6 
6 
7 
8 




10 
11 
12 
18 
14 
16 
16 
17 
18 
10 



20 
21 
22 



24 
93 
96 
27 
28 
29 



SO 
31 
82 
88 
84 
86 
86 
37 
88 



40 
41 
42 
48 
44 
46 
46 
47 
48 
49 



60 
61 
62 
68 

64 
66 
66 
67 
68 
69 



60 



mmm 



TABLE XXXVL 



9» 



rSOPOBTlONAL XiOaARITHXS. 



■» pi. m. 




1 

2 
8 
4 
5 
6 
7 
8 




10 
11 
18 
13 
14 

16 
IT 
IS 
19 



20 
21 



2$ 

24 
26 
20 
27 
20 
29 



SO 
81 
82 
88 
84 
88 



87 
88 

89 



40 
41 
42 
48 
44 
46 
40 
47 
48 
40 



80 
51 



88 
84 

68 
66 
67 
68 
60 



O^IO* 



10000 
9996 
9992 

9968 
9984 
9980 
9976 
9972 
9968 
99G4 



9966 
9962 
9948 
9944 
9940 
9986 
9082 
9928 
9924 



9920 

9916 

0912 

9908 

9906 

9901 

9897 

9898 

98891 

9886 



9881 
9877 
9878 



9866 
9861 
9868 
9664 
9860 
9846 



9842 
9988 

9884 
9880 
0827 



98191 
9816 
9811 
9807 



9808 
0800 
9796 
9792 
9788 
9784 
9780 
9777 
0778 
9760 



9766 






9766 
9761 
0768 
9764 
9760 
9746 
9742 
9789 
9786 
9781 



9727 
9728 
9720 
9716 
9712 
9708 
9706 
9701 
0697 
9693 



9690 
0686 



9678 
9675 
9671 
9667 
9664 
9660 
0666 



9662 

9649 

9645 

9641 

96881 

9684 

9680 

9626 

9623 

9619 



9616 
9612 
9608 
9604 
0601 
9697 
9698 
0690 
9686 
9682 



9679 
9676 
9671 
9668 
8664 
9661 
9667 
9668 
9660 
9646 



9648 



20' 




9606 
9608 
9499 
9496 
9492 
948« 
9486 
9481 
9478 
9474 



0471 
9467 
9464 
0460 
9466 
9468 
9449 
9446 
9442 
9489 



9486 
9482 
9428 
9426 
9421 
9418 
9414 
9411 
9407 
0404 



04001 
0807 



0890 
0886 
9888 

9379 
9876 
9872 
9869 



"21' 



Ku m. 
00 22 



00 23' 



9262 
9269 
9266 
9262 

9249 
9246 
9242 
9288 
9286 



9228 



9222 

9218 
9216 
9212 
9206 
0206 
0201 
9196 



9866 
9862 
9888 

9866 
9881 
9848 
9844 
9841 
03S7 
9884 



9881 



9196 
9191 
9188 
9186 
9181 
9178 
9176 
9172 
9168 
9166 



9162 
9168 
9166 
9162 
9148 
8146 
9142 
9188 
9186 
9182 



9128 



9068 

0060 
0067 
0068 

0060 
0047 
9044 
0041 
0087 
9084 



0081 
0028 
0024 
0021 
9018 
0016 
9012 
0008 
9006 
0002 



8099 

6996 



8989 
8986 
8988 
8960 
8977 
8978 
8970 



8067 
8964 
8961 
8968 
8964 
8961 
8948 
8946 
8942 
8989 



8878 6691 
8670 8688 



8867 
8664 
8861 
8867 
6864 
8861 
8848 
8846 



8842 
8889 



8811 
8808 
8806 
8802 
8709 
8796 
8798 
8790 
8787 
8784 



8781 
8n8 
8776 
8772 
8760 
8766 
8768 
8760 
8767 
8764 



• nn.lh* n. 
0^ 24' 0« 261 



8686 
8682 

8679 
8676 
8678 
8670 

8667 
8664 



0*» 



nu h* IB 
0*27 



6616 8848 
8618 6846 
8610 8842 



8607 



8604 8887 
8602 8884 



8499 
8496 
8498 



8499 8828 



6886 8666 
8888 8662 

8880 
8827 
8824 
8821 
6817 
8614 



8661 8487 
86681 8484 
8482 
8479 
86491 6476 



8646 

8643 84701 8804 

86401 8467 8801 

8466 8898 

8462 



8687 
8686 



8682 



8626 
8628 
8620 
8617 
8614 
8612 
8608 
8606 



8699 
6697 
6694 
8691 
8688 
8686 
8682 
8679 
8676 



8761| 8678 



8820 
8818 
8816 
8812 
8809 
84781 8807 



6469 



6468 

8461 
8448 
8446 
8442 
8489 
8487 
8484 



8481 
8428 
8426 
8428 



8417 
8414 
8411 
8400 
8406 



8408 



8889 



8881 
8828 

8826 



8200 



8282 
8270 
8277 
8274 
8271 



8268 
8261 

8268 



8420 8266 



8268 

8260 
8247 
8244 



8186 
8188 
8181 
8178 
8176 
8178 
8170 
8167 
8166 
81621 



8169 
8167 
8164 
8162 
8149 
8146 
8144 
8141 
8188 
8186 



813« 
8181 
8128 
8126 
8123 
8120 
8117 
8116 
8112 
8110 



8107 
8104 
8102 
8099 

8097 
8094 
8091 



8066 
8084 



«839 6061 



0» 



28' 0« 



b« BU 

29 



8080 
8027 
8026 
6022 
8020 
8017 
8014 
8012 
8000 
8007 



8004 
8002 
7009 
7997 
7991 
7992 
7989 
7987 
7984 
7961 



7979 
7976 
7974 
7971 
7969 
7966 
7964 
7961 
7969 
7966 



79641 

7961 

7949 

7946 

7944 

7941 

7939 

7986 

7984 

7981 



7929 



7879 
7877 
7874 
7872 
7869 
7867 
7864 
7862 
7869 
7857 



7866 
7862 
7860 
7847 
7845 
7842 
7840 
7887 
7886 
7882 



7880 
7828 
7826 
7828 
7820 
7818 
7815 
7818 
7811 
7808 



7806 
7808 
7801 
7708 
7796 
7794 
7791 
7789 
7786 
7784 






21 



25 
26 
27 



80 
81 
82 



84 
86 



87 
88 

80 



40 
41 
42 
48 
44 
46 
46 
47 
48 
49 



60 
61 



7782 



68 
64 

66 
66 
67 
68 
69 



^mm 



9SS 




TABLE XXXYI. 








1 




PROPORTIONAL 


LOGARITHMS. 










•. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. ni« 


h. m. 


h. m. 


h. m. 


h, m. 


h. m. 


.h. m. 


I. 






<r 


0*80' 


csi^ 


0*82' 


0*83' 


0*34' 


0*36' 


0*36' 


0*37' 
6871 


0*38' 


0*39' 


0*40' 


0^41 











7782 


1 , 

7689 


7601 


7368 


7238 


7112 


6900 


6756 


6642 


6632 


6426 




1 


7779 


7687 


7499 


7365 


7236 


7110 


6088 


6869 


6758 


6640 


6630 


6423 


1 






2 


7T77 


7684 


7497 


7363 


7284 


.7108 


6986 


6867 


6751 


6638 


6629 


6421 


2 






S 


7774 


7682 


7494 


7361 


7282 


7106 


6984 


6866 


6749 


6637 


6627 


6420 


3 






4 


7772 


7680 


7492 


7369 


7229 


7104 


6982 


6863 


6747 


6636 


6626 


6418 


4 






5 


7769 


7627 


7490 


7867 


7227 


7102 


6980 


6861 


6746 


6633 


6528 


6416 


5 






6 


7767 


7626 


7488 


7364 


7226 


7100 


6978 


6850 


6743 


6681 


6621 


6414 


6 






7 


7766 


7623 


7486 


7352 


7228 


7098 


6976 


6867 


6742 


6629 


6610 


6413 


7 






8 


7762 


7620 


7483 


7360 


7221 


7006 


6974 


6855 


6740 


6627 


6618 


6411 


8 









7760 


7618 


7481 


7348 


7219 


7093 


6972 


6853 


6788 


6626 


6616 


6409 



10 




10 


7767 


7616 


7479 


7346 


7217 


7091 


6970 


6851 


6786 


6624 


6614 


6407 




11 


7766 


7613 


7476 


7344 


7216 


7089 


6968 


6840 


6784 


6622 


6512 


6406 


11 






IS 


776S 


7611 


7474 


7341 


7212 


7087 


6966 


6847 


6782 


6620 


6510 


6404 


19 






18 


7760 


7609 


7472 


7389 


7210 


7086 


6964 


6846 


6730 


6618 


6609 


6402 


13 






14 


7748 


7607 


7470 


7387 


7208 


7083 


6962 


6843 


6798 


6616 


6607 


6400 


14 






15 


7745 


7604 


7467 


7836 


7206 


7081 


6960 


6841 


6796 


6614 


6606 


6308 


15 






10 


7748 


7602 


7466 


7833 


7204 


7079 


6078 


6840 


6796 


6612 


6603 


•6397 


16 






17 


7741 


7600 


7468 


7830 


7202 


7077 


6056 


6688 


6793 


6611 


6001 


6995 


17 






18 


7798 


7597 


7461 


7828 


7200 


7075 


6054 


6886 


6791 


6609 


6500 


6393 


18 






19 
90 


7786 


7596 


7468 


7826 


7198 


7073 


6052 


6834 


6710 


6607 


6498 


6391 


10 




7784 


7593 


7466 


7824 


7196 


7071 


6960 


6832 


6717 


6606 


6496 


6390 


90 




21 


7781 


7590 


7454 


7322 


7198 


7069 


6048 


6880 


6716 


6603 


6494 


6388 


91 






29 


7729 


7688 


7452 


7820 


7191 


7067 


6046 


6628 


6713 


6601 


6492 


6386 


22 






28 


7726 


7586 


7450 


7817 


7189 


7066 


6044 


6896 


6711 


6600 


6491 


6384 


23 






24 


7724 


7588 


7447 


7816 


7187 


7063 


6042 


6824 


6700 


6598 


6489 


6383 


24 






25 


7722 


7681 


7446 


7313 


7186 


7061 


6040 


6822 


6708 


6596 


6487 


6381 


25 






26 


7719 


7579 


7443 


7311 


7183 


7050 


6088 


6620 


6706 


6594 


6486 


6370 


26 






27 


7717 


7677 


7441 


7800 


7181 


7057 


6086 


6818 


6704 


6592 


6484 


6377 


27 






28 


7714 


7674 


7488 


7807 


7179 


7056 


6084 


6616 


6702 


6590 


6482 


6876 


28 






20 


7712 


7672 


748C 


7804 


7177 


7052 


6982 


6814 


6700 


6689 


6480 


6374 


29 




80 


7710 


7570 


7484 


7802 


7176 


7050 


6980 


6612 


itnnn 


6587 


6478 


6372 


30 




81 


7707 


7567 


7482 


7800 


7172 


7048 


6928 


6610 


6696 


6585 


6476 


6871 


31 






82 


7706 


7566 


7420 


7298 


7170 


7046 


6996 


6800 


6604 


6683 


6475 


6369 


32 






88 


770$ 


7563 


7427 


7296 


7168 


7044 


6924 


6807 


6699 


6581 


6473 


6367 


88 






84 


7700 


7660 


7426 


7294 


7166 


7042 


6922 


6805 


6601 


6579 


6471 


6866 


34 






85 


7698 


7658 


7433 


7291 


7164 


7040 


6990 


6803 


6689 


6578 


6460 


6364 


35 






86 


7696 


7666 


7421 


7280 


7162 


7088 


6018 


6801 


6687 


6576 


6467 


6362 


36 


• 




87 


7698 


7664 


7418 


7287 


7160 


7086 


6916 


6709 


6685 


6574 


6466 


6360 


37 






88 


7691 


7661 


7416 


7286 


7158 


7084 


6914 


6707 


6683 


6572 


6464 


6358 


38 






80 


7688 


7540 


7414 


7283 


7156 


7082 


6912 


6795 


6681 


6570 


6462 


6357 


39 




40 


7686 


7647 


7412 


7281 


7164 


7030 


6910 


6798 


6679 


6668 


6460 


6356 


40 




41 


7684 


7544 


7409 


7279 


7152 


7028 


6008 


6791 


6677 


6667 


6459 


6353 


41 






42 


7681 


7642 


7407 


7276 


7149 


7026 


6006 


6789 


6676 


6565 


6467 


6351 


42 






48 


7679 


7540 


7406 


7274 


7147 


7024 


6004 


6787 


6674 


6663 


6456 


6350 


48 






44 


7677 


7688 


7408 


7272 


7146 


7022 


6902 


6785 


6679 


6561 


6458 


6348 


44 






45 


7674 


7586 


7401 


7270 


7143 


7020 


6900 


6784 


6670 


6550 


6451 


6346 


45 






46 


7672 


7688 


7898 


7268 


7141 


7018 


6808 


6782 


6668 


6658 


6450 


6344 


46 






47 


7670 


7581 


7896 


7266 


7130 


7016 


6896 


6780 


6666 


6556 


6448 


6343 


47 






48 


7667 


7528 


7894 


7264 


7187 


7014 


6804 


6778 


6664 


6554 


6446 


6341 


48 






49 
50 


7666 


7526 


7392 


7201 


7136 


7012 


6892 


6776 


6663 


6552 


6444 


6380 


40 
60 




7668 


7624 


7890 


7259 


7133 


7010 


6890 


6774 


6661 


6550 


6443 


6338 




51 


7660 


7522 


7887 


7267 


7181 


7008 


6888 


6n2 


6659 


6548 


6441 


6336 


51 






52 


7668 


7519 


7886 


7256 


7129 


7006 


6886 


6770 


6657 


6547 


6489 


6834 


59 






58 


7656 


7517 


7388 


7268 


7127 


7004 


6884 


6768 


6655 


6545 


6487 


6882 


58 






54' 


7663 


7616 


7881 


7261 


7124 


7002 


6882 


6766 


6653 


6543 


6435 


6881 


54 






55 


7651 


7518 


7879 


7249 


7122 


7000 


6881 


6764 


6651 


6541 


6484 


6329 


55 






56 


7648 


7610 


7376 


7246, 7120 


OvOO 


6879 


6768 


6650 


6580 


6482 


6327 


56 






57 


7646 


7606 


7874 


7244 


7118 


6096 


6877 


8761 


6648 




6430 


6395 


67 






58 


7644 


7506 


7872 


7242 


7116 


6904 


6876 


6759 


6646 




6428 


6894 


58 






59 


7641 


7508 


7870 


7240 


7114 


6992 


6873 


6757 


6644 


6584 


6497 


6399 


50 


. 




60 76S9> 76011 


73681 


7288> 71121 


6990 


6871 


6755 


6642 


6532I 


6425 


68901 


60- 



. 



TABLE XXXVL 



im 



PROPORTIONAL LOOARITHKS. 



1 

2 
S 

4 
(^ 
6 
T 
8 
9 

10 
11 
12 
IS 
14 
15 
16 
17 
18 
L9 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

SO 
SI 
S2 

ss 

34 
35 
36 
87 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
40 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

60 



b* m. 
0«42' 



6320 
6319 
6317 
6315 
6313 
6312 
6310 
6308 
6306 
6305 



6303 
6301 
6300 
6298 
6296 
6294 
6293 
6201 
6289 
6288 



6286 

6284 

6282 

6281 

6279 

6277 

62761 

6274 

6272 

6271 



6269 
6267 
6265 
6264 
6262 
6260 
6259 
6257 
6255 
6254 



6252 
6250 
6248 
6247 
6245 
6243 
6242 
6240 
6238 
6237 



6935 
6233 
6232 
6230 
6-228 
6226 
6225 
6323 
6221 
6220 



6218 



h. m 
0«43' 



6218 
6216 
6215 
6213 
6211 
6210 
6208 
6206 
6205 
6203 



6201 
6200 
6198 
6196 
6195 
6193 
6191 
6190 
6138 
6186 



6185 
6183 
6181 
6179 
6178 
6176 
6174 
6173 
6171 
6169 



6135 
6133 
6131 
6130 
6128 
6126 
6125 
6123 
6121 
6120 



0«44' 



6118 
6117 
6115 
6113 
6112 
6110 
6108 
6107 
6105 
6103 



6102 
6100 
6099 
6097 
6095 
6094 
6092 
6090 
6089 
6087 



6085 

6084 

6082 

6P81 

60791 

6077 

6076 

6074 

6072 

6071 



6069 
6067 
6066 
6064 
6063 
6061 
6059 
6058 
6056 
6055 



6053 
6051 
6050 
6048 
6046 
6045 
6043 
6042 
6040 
6038 



6037 
6035 
6033 
6032 
6030 
6029 
6027 
6025 
6024 
6022 



0*»45' 



6021 
6019 
6017 
6016 
6014 
6013 
6011 
6009 
6008 
6006 



6005 
6003 
6001 
6000 
5998 
5997 
5995 
5993 
5992 
5990 



5989 

6987 

6985 

5964 

5982 

5981 

6979! 

5977 

5976 

5974 



6973 
5971 
5969 
5068 
5966 
5965 
6963 
5961 
5960 
5958 



5957 
5955 
5954 
5952 
6950 
5949 
5947 
5946 
5944 
5942 



6118i 60211.5925 



5941 
5939 
5938 
5936 
5935 
5933 
5931 
5930 
5928 
5927 



h« in« I h* m. 
0<» 46',0* 47' 



5925 
5924 
5922 
5920 
5919 
5917 
5916 
5914 
5913 
5911 



5909 
5908 
5906 
5905 
5903 
5902 
5900 
5896 
5897 
5805 



5894 
5892 
5891 

5880 
5888 
5886 
5884 
5883 
5881 
5880 



5878 
5877 
5875 
5874 
5872 
5870 
5869 
5867 
5866 
5864 



5863 
5861 
6860 
5858 
5856 
5855 
5853 
5862 
5850 
5849 



5847 
5846 
5844 
5843 
5841 
5839 
5838 
58S6 
58S5 
5883 



5832 
5830 
5829 
5827 
5826 
5824 
5823 
5821 
5819 
5818 



5816 

5815 

5813 

5812 

5810 

5809 

5807 

58P6I 

5804 

5803 



5801 
6800 
5798 
5706 
5795 
5793 
5792 
5790 
5789 
6787 



6786 
5784 
5788 
5781 
5780 
6778 
5777 
5775 
5774 
5772 



5771 
5769 
5768 
5766 
5765 
5763 
5761 
5760 
5758 
5757 



5755 
5754 
6752 
5751 
5749 
5748 
5746 
5745 
5743 
6742 



58S2) 5740 



h. in.{ h. in. 
0« 48' 0« 49' 



5740 
5739 
5737 
5736 
5734 
5733 
5731 
5730 
5728 
5727 



5725 
5724 
5722 
5721 
5719 
5718 
5716 
5715 
5713 
5712 



6710 
5709 
5707 
5706 
5704 
5703 
6701 
5700 
5698 
5697 



5696 
5694 
5692 
5691 
5689 
5688 
5686 
5685 
5683 
5682 



5680 
5679 
5677 
5676 
5674 
5673 
6671 
56/0 
5669 
5667 



5666 
5664 
5663 
5661 
5660 
.5658 
5657 
5655 
5654 
5662 



5651 



5651 
5649 
5648 
5646 
5645 
5643 
5642 
5640 
5639 
5637 



6636 
5635 
5633 
5682 
5680 
5629 
5627 
5626 
5624 
56XA 



5621 
5680 
5618 
6617 
5615 
5614 
5613 
5611 
5610 
5608 



5607 
5605 
5604 
5602 
5601 
5599 
5598 
5596 
6595 
5594 



5592 
5591 
5589 
5588 
5586 
5585 
5583 
5582 
5580 
6579 



5578 
5576 
5575 
5573 
5672 
5570 
5569 
5567 
5566 
5564 



5563 



h. m. 
0* 50l0« 



6563 

5562 

5560 

6559 

555 

5536 

5554 

5553 

5551 

5650 



6549 
5547 
5546 
5644 
5543 
5541 
5540 
5538 
5537 
5536 



6534 
5533 
5531 
5530 
5528 
5527 
5526 
5524 
5522 
5521 



5520 
5518 
5517 
5516 
5514 
5513 
5511 
5610 
5508 
5507 



5506 
5504 
5503 
5501 
5500 
5498 
5497 
5496 
5494 
5493 



5491 
5490 
5488 
5487 
5486 
5484 
5483 
5481 
6480 
5478 



5477 



h. m.! h. m. 
51'i0<> 52' 



5477 
5476 
5474 
5473 
6471 
5470 
6469 
5467 
5466 
5464 



5463 
5461 
5460 
5459 
5457 
5456 
5454 
6463 
5452 
6450 



5449 
6447 
6446 
5445 
544S 
5442 
5440 
5439 
5437 
54S6 



5435 
5433 
5432 
5430 
5429 
5428 
5426 
5425 
5423 
5422 



5421 
5419 
5418 
5416 
5415 
5414 
5412 
5411 
5409 
5408 



5407 
5405 
5404 
6402 
5401 
5400 
6398 
5897 
5395 
5394 



5893 



5365 
5364 
5362 
5361 
5359 
5358 
5357 
6855 
5354 
5363 



5851 
5350 
5S48 
5347 
5346 
5344 
6343 
5341 
5340 
5339 



53S7 
6336 
5335 
5383 
5832 
5331 
5329 
5328 
6326 
5325 



5824 
5382 
5821 
5380 
5818 
5817 
5815 
5814 
5813 
5811 



58101 



h. m. 
0»'53' 



5310 
5809 
5307 
5306 
5805 
5303 
5302 
5300 
5299 
5298 



5296 
5295 
5294 
5292 
5291 
5290 
5288 
5287 
5285 
5284 



5283 
5281 
5880 
6879 
5877 
5876 
6875 
5273 
5272 
5271 



5269 
5268 
6266 
5265 
5264 
5262 
5261 
5260 
5258 
5257 



5256 
5254 
5253 

5252 
5250 
5249 
5248 
5246 
5245 
52441 



6242] 

5241 

5240 

5238 

5837 

5885 

5284 

6288 

6281 

5880 



58891 60 



s. 

f 




1 
8 

S 

4 
6 
6 
7 
8 
9 



10 
11 
18 
IS 
14 
15 
16 
17 
18 
19 



80 
81 



84 
85 
86 
87 



89 



80 
81 
S8 
83 
84 
35 
86 
87 
88 
89 



40 
41 
48 
48 
44 
45 
46 
47 
48 
49 



60 
51 
58 
63 
64 
65 
66 
67 
68 
60 



ii 



n* TABLE XXXVI. 






PROPOSTIONAL LOOARITHMB. 






8. 


h. ID* 


0« 65W 66' 


a» m. 


h* m. 


h. m 


II* in* 


h. m. 


h. mJ 


h* in* 


h. m. 


h. m. 


•. 






• 


0*64' 


0*57' 


0^$W 


0*69' 


l^O' 


|0 i^j |9 y 


1*3 


104/ 


l**5' 










6229 


5149 


5071 


4994 


4918 


4844 


4771 


4699 


4629 


4559 


4491 


4424 







1 


6227 


6148 


6070 


4998 


4917 


4848 


4770 


4698 


4628 


4668 


4490 


4422 


1 






s 


5226 


5146 


6068 


4991 


4016 


4842 


4769 


4697 


4626 


4557 


4480 


4421 


2 






J 


5226 


5146 


6067 


4990 


4915 


4841 


4768 


4696 


4625 


4656 


4488 


4420 


8 






4 


622S 


6144 


6066 


4980 


4913 


4880 


4766 


4695 


4624 


4566 


4486 


4419 


4 






•6 


6222 


5143 


6064 


4988 


4912 


4888 


4766 


4693 


4628 


4564 


4485 


4418 


5 






6 


6221 


5141 


6068 


4986 


4911 


4887 


4764 


4692 


4622 


4652 


4484 


4117 


6 






7 


6219 


6140 


6062 


4985 


4910 


4886 


4768 


4691 


4621 


4561 


4488 


4416 


7 






6 


5218 


5189 


6061 


4984 


4908 


4884 


4762 


4690 


4619 


4560 


4482 


4416 


8 






9 


6217 


5137 


6069 


4968 


4907 


4883 


4760 


4680 


4618 


4540 


4481 


4414 


9 
10 




10 


6215 


5186 


6068 


4981 


4906 


4882 


4759 


4688 


4617 


4548 


4480 


4412 




11 


5214 


6185 


6067 


4980 


4006 


4881 


4758 


4686 


4616 


4647 


4479 


4411 


11 






M 


5218 


6188 


6665 


4079 


4908 


4880 


4767 


;4685 


4615 


4546 


4477 


4410 


12 






IS 


6211 


6182 


6054 


4977 


4902 


4828 


4756 


4684 


4614 


4544 


4476 


4409 


18 






14 


6210 


6181 


6063 


4976 


4001 


4827 


4764 


4688 


4612 


4548 


4475 


4408 


14 






15 


6209 


6129 


6051 


4976 


4900 


4826 


4753 


4682 


4611 


4642 


4474 


4407 


16 






16 


6207 


6128 


6060 


4974 


4899 


4825 


4752 


4680 


4610 


4541 


4478 


4406 


16 






IT 


5206 


6127 


5049 


4972 


4897 


4823 


4751 


4679 


4609 


4540 


4472 


4405 


17 






18 


6206 


6125 


6048 


4971 


4896 


4822 


4750 


4678 


4608 


4589 


4471 


4404 


18 






19 


5203 


5124 


6046 


4970 


4806 


4821 


4748 


4677 


4607 


4688 


4469 


4402 


19 




M 


6202 


5128 


6045 


4809 


4894 


4020 


4747 


4676 


4606 


4686 


4468 


4401 


20 




91 


5201 


6122 


5044 


4967 


4892 


4819 


4746 


4675 


4604 


4585 


4467 


4400 


21 






12 


5199 


6120 


6048 


4966 


4891 


4817 


4745 


4678 


4608 


4584 


4466 


4899 


22 






n 


5106 


5119 


6041 


4965 


4800 


4816 


4744 


4672 


4602 


4683 


4465 


4898 


23 






24 


6197 


6118 


6040 


4964 


4889 


4815 


4742 


4671 


4601 


4532 


4464 


4397 


24 






26 


5195 


6116 


6089 


4962 


4887 


4814 


4741 


4670 


4600 


4581 


4468 


4896 


25 






26 


5194 


6116 


5087 


4061 


4886 


4812 


4740 


4660 


4699 


4580 


4462 


4895 


26 






27 


6198 


6114 


5086 


4960 


4885 


4811 


4789 


4668 


4597 


4628 


4460 


4394 


27 






26 


6191 


5112 


5085 


4969 


4884 


4810 


4788 


4666 


4696 


4527 


4469 


4893 


28 






29 


6190 


5111 


5084 


4967 


4882 


4800 


4786 


4665 


4595 


4526 


4458 


4891 


29 




SO 


6189 


5110 


5082 


4956 


4881 


4808 


4785 


4664 


4594 


4525 


4467 


4890 


SO 




SI 


5187 


5108 


5081 


4955 


4880 


4806 


4784 


4663 


4598 


4624 


4436 


4889 


81 






S2 


6186 


5107 


5080 


4954 


4870 


4806 


4788 


4662 


4692 


4628 


4455 


4888 


82 






SS 


6185 


6106 


5028 


4962 


4877 


4804 


4782 


4660 


4590 


4522 


4454 


4887 


U 






84 


5188 


5106 


6027 


4051 


4876 


4803 


4780 


4650 


4589 


4520 


4463 


4886 


84 






85 


5182 


5108 


5026 


4950 


4875 


4801 


4729 


4658 


4688 


4510 


4452 


4885 


85 






86 


6181 


6102 


6025 


4949 


4874 


4800 


4728 


4657 


4687 


4618 


4460 


4884 


86 






87 


5179 


5101 


5028 


4947 


4878 


4799 


14727 


4656 


4686 


4517 


4449 


4883 


87 






88 


6178 


6099 


6022 


4946 


4871 


4796 


4726 


4655 


4586 


4516 


4448 


4381 


88 






89 


5177 


6098 


6021 


4946 


4870 


4797 


4724 


4658 


4584 


4516 


4447 


4380 


89 

40 




40 


5175 


5097 


5019 


4948 


4860 


4796 


4728 


4652 


4682 


4514 


4446 


4879 




41 


6174 


6095 


6018 


4942 


4868 


4794 


4722 


4651 


4581 


4512 


4446 


4878 


41 






42 


6178 


6094 


5017 


4941 


4866 


4798 


4721 


4660 


4580 


4511 


4444 


4877 


42 






a 


5172 


5003 


5016 


4940 


4866 


4792 


4720 


4649 


4579 


4510 


4448 


4876 


48 






44 


'6170 


6092 


6014 


4988 


4864 


'4791 


4718 


4648 


4678 


4609 


4441 


4875 


44 






46 


6160 


6090 


6018 


4987 


4868 


4789 


4717 


4646 


4677 


4506 


4440 


4874 


46 






46 


6168 


5089 


6012 


4986 


4861 


4788 


4716 


4645 


4675 


4507 


4489 


4878 


46 






4f 


5166 


6088 


6011 


4985 


4860 


^787 


4715 


4644 


4574 


4506 


4488 


4372 


47 






48 


6166 


6086 


6009 


4988 


4860 


4786 


4714 


4648 


4573 


4506 


4487 


4370 


48 






49 


6164 


6085 


6008 


4982 


4868 


4785 


4712 


4642 


4572 


4568 


4486 


4869 


49 




SO 


6162 


5084 


6007 


4981 


4866 


4788 


4711 


4640 


4571 


4509 


4485 


4808 


50 




61 


5161 


5082 


5006 


4980 


4865 


4782 


4710 


4689 


4570 


4501 


4484 


4867 


61 






68 


6160 


6081 


5004 


4928 


4854 


4781 


4709 


4688 


4660 


4600 


4488 


4866 


62 






58 


6158 


6080 


6008 


4927 


4868 


4780 


4708 


4687 


4567 


4499 


4481 


4866 


58 






64 


5167 


6079 


6002 


4926 


4862 


4778 


4707 


4686 


4566 


4498 


4480 


4864 


54 






66 


6166 


6077 


6000 


4926 


4860 


4777 


4705 


4685 


4565 


4497 


4429 


4868 


66 






66 


6164 


5076 


4999 


4928 


4849 


4776 


4704 


4683 


4664 


4496 


4428 


4862 


66 






67 


6168 


5075 


4998 


4922 


4848 


4775 


4708 


4682 


4568 


4494 


4427 


4801 


67 






68 


6152 


5078 


4997 


4921 


4847 


4774 


4702 


4681 


4662 


4496 


4426 


4869 


66 






69 


6160 


6072 


4996 


4920 


4846 


4772 


4701 


4680 


4660 


4492 


4425 


4858 


69 






418 * 5148P 6071' 4994' 4918< 


4844 47711 


4699' 46291 


4569 44911 


4424I 


48671 60 1 
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PROPORTIONAL LOGARITHMS. 1 


1 >• 


h. m. 


h. m. 


h. m. 


h. in. 


h, m 


h. m. 


h. m. 


h. m»|b. m. 


h. m. 


h. m. 


h. m. 


s. 1 1 









l« 6' 


10 7' 


lo 8' 


lo 9' 


loify 


i<>ir 


10 12' 
3979 


10 13' 


10 14' 


1<>15' 


10 16' 


10 17' 







4357 


4292 


4228 


4164 


4 102 


4;;4U 


3919 


3860 


8802 


3745 


3688 




1 


4356 


4291 


4227 


4163 


410 J 


4039 


3978 


3919 


8859 


8801 


8744 


3687 


1 






2 


4355 


4290 


4226 


4162 


4100 


4038 


8977 


3918 


3858 


88U0 


3743 


3C86 


2 






S 


4354 


4289 


4224 


4161 


4009 


4037 


3976 


3917 


3858 


3799 


3742 


3685 


8 






4 


4353 


4288 


4223 


4160 


4098 


4036 


3975 


3916 


3856 


3798 


3741 


3684 


4 






6 


4352 


4287 


4222 


4159 


4097 


4035 


3974 


3915 


3856 


3797 


3740 


3688 


5 









4351 


4285 


4221 


4158 


4096 


4084 


3978 


3914 


3855 


3796 


8739 


3682 


6 






7 


4350 


4284 


4220 


4157 


4095 


4083 


3972 


3913 


8854 


8795 


3738 


3681 


7 






6 


4349 


4283 


4210 


4156 


4093 


4082 


3971 


3912 


3853 


3794 


8737 


3680 


8 






9 
10 


4347 


4282 


4218 


4155 


4092 


4031 


8970 


3911 
3910 


8852 


3793 


3736 


8679 


9 
10 




4346 


4281 


4217 


4154 


4091 


4030 


8969 


3851 


3792 


3736 


3678 




11 


4345 


4280 


4216 


4153 


4090 


4029 


8968 


3909 


8850 


8792 


3734 


3677 


11 






12 


4344 


4279 


4215 


4152 


4089 


4028 


3967 


8908 


8849 


8791 


3788 


8677 


12 






IS 


4343 


4278 


4214 


4151 


4088 


4027 


3966 


3907 


3848 


8790 


3732 


8676 


18 






14 


4342 


4277 


4213 


4150 


4087 


4026 


3965 


3906 


3847 


8789 


8731 


3675 


14 






15 


4341 


4276 


4212 


4149 


4086 


4025 


3964 


3905 


8846 


8788 


3730 


8674 


15 






16 


4340 


4275 


4211 


4147 


4085 


4024 


3963 


8904 


8845 


3787 


3729 


3678 


16 






17 


4339 


4274 


4210 


4146 


4084 


4023 


3962 


8903 


3844 


8786 


372b 


3672 


17 






18 


4338 


4273 


4209 


4145 


4083 


4022 


8961 


3902 


3843 


3785 


8727 


3671 


18 






19 


4336 


4271 


4207 


4144 


4082 


4021 


8960 


8901 


3842 


8784 


3727 


3670 


19 
20 




20 


4385 


4270 


4206 


'4143 


4081 


4020 


3959 


3900 


3841 


8783 


3726 


8669 




21 


4334 


4269 


4205 


4142 


4080 


4019 


3958 


3899 


8840 


3782 


3725 


3668 


21 






22 


4333 


4268 


4204 


4141 


4079 


4018 


3957 


3898 


8839 


3781 


8724 


3667 


22 






23 


4332 


4267 


4203 


4140 


4078 


4017 


3956 


3897 


8838 


3780 


3723 


3666 


28 






24 


4331 


4266 


4202 


4189 


4077 


4016 


3955 


8896 


3832 


3779 


3722 


8665 


24 




t 


25 


4830 


4265 


4201 


4138 


4076 


4015 


8954 


3895 


8836 


3778 


3721 


3664 


25 






26 


4329 


4264 


4200 


4137 


4075 


4014 


3953 


3894 


3835 


3777 


3720 


8668 


26 






27 


4328 


4263 


4199 


4136 


4074 


4013 


3952 


3893 


3834 


3776 


3719 


3663 


27 






28 


4327 


4262 


4198 


4185 


4073 


4012 


3951 


3892 


3833 


8775 


3718 


3662 


28 






29 


4326 


4261 


4197 


4134 


4072 


4011 


3950 


3891 


3832 


3774 


8717 


3661 


29 




SO 


4325 


4260 


4196 


4138 


4071 


4010 


3949 


3690 


3831 


3773 


3716 


3660 


80 




81 


4323 


4259 


4195 


4132 


4070 


4009 


3948 


3889 


3830 


3772 


3715 


3659 


81 






32 


4322 


4258 


4194 


4131 


4069 


4008 


3947 


3888 


8829 


8771 


3714 


3658 


82 






33 


4821 


4256 


4193 


4130 


4068 


4007 


3946 


3887 


3628 


8770 


3713 


3657 


88 






34 


4320 


4255 


4192 


4129 


4067 


4006 


3945 


8886 


3827 


8769 


3712 


3656 


84 






S5 


4319 


4254 


4191 


4128 


4066 


4005 


3944 


3885 


3826 


8768 


3711 


3655 


85 






36 


4318 


4253 


4189 


4127 


4065 


4004 


8943 


3884 


3825 


3768 


3710 


3654 


36 






37 


4317 


4252 


4188 


4126 


4064 


4003 


3942 


3883 


3824 


3767 


3709 


3653 


37 






38 


4310 


4251 


4187 


4125 


4063 


4002 


8941 


3882 


3823 


3766 


8709 


3652 


38 






39 
40 


4315 


4250 


4186 


4124 


4062 


4001 


8940 


3881 


3822 


3765 


3708 


3651 


39 
40 




4314 


4249 


4185 


4122 


4061 


4000 


3939 


3880 


3821 


3764 


3707 


3650 




41 


4313 


4248 


4184 


4121 


4060 


8999 


3938 


3879 


3820 


3763 


3706 


8649 


41 






42 


4311 


4247 


4183 


4120 


4059 


3998 


3937 


3878 


3820 


3762 


3705 


3649 


42 






43 


4310 


4246 


4182 


4119 


4058 


8997 


8936 


3877 


3819 


3761 


3704 


8648 


48 






44 


4309 


4245 


4181 


4118 


4056 


8996 


3935 


3876 


•3818 


3760 


8703 


8647 


44 






45 


4308 


4244 


4180 


4117 


4055 


8995 


3934 


3875 


3817 


3759 


3702 


3646 


45 






46 


4307 


4243 


4179 


4116 


4054 


3993 


3933 


3874 


3816 


8758 


3701 


8645 


46 






47 


4306 


4241 


4178 


4115 


4053 


8992 


3932 


8873 


3815 


8757 


3700 


3644 


47 






48 


4305 


4240 


4177 


4114 


4052 


8991 


3931 


8872 


3814 


3756 


3699 


8643 


48 






49 


4304 


4280 


4176 


4113 


4051 


3990 


8930 


3871 


3818 


8755 


3698 


8642 


49 




60 


4303 


4288 


4175 


4112 


4050 


3989 


8929 


8870 


3812 


8754 


8697 


8641 


50 




51 


4802 


4287 


4174 


4111 


4049 


3988 


3928 


8869 


3811 


8753 


8696 


8640 


51 






62 


4S01 


4286 


4173 


4110 


4048 


8987 


8927 


3668 


3810 


8552 


3695 


3639 


62 






53 


4800 


4285 


4172 


4100 


4047 


3986 


3986 


3867 


3800 


8751 


8694 


8638 


53 






54 


4298 


4234 


4171 


4108 


4046 


8985 


3925 


3H66 


3808 


8750 


3698 


3687 


54 






55 


4297 


4288 


4169 


4107 


4045 


3984 


3924 


3865 


3807 


3749 


3693 


3686 


55 






56 


4296 


4282 


4168 


4106 


4044 


8988 


8923 


3864 


3806 


8748 


8692 


3635 


56 






57 


4295 


4281 


4167 


4105 


4043 


3982 


8922 


3863 


3805 


8747 


8691 


8685 


57 






58 


4294 


4280 


4166 


4104 


4042 


3981 


8921 


8862 


8804 


3746 


8690 8684 


58 






59 


4293 


4229 


4165 


4103 


4041 


8980 


3920 


8861 


8808 


3746 


3689 8688 


59 






60 


4292 


4228 


4164 


41021 4040 


8979 


8919 


3860 


8802 


3745 


8688 8632 


60i 1 
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■. 


b. m 


h, m. 


h. n. 


h. m. 


h. m. 


h* in. 


h. m. 


h. ID, 


h. ID. 


h. m. 


h,m. 


h. m. 
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!«18' 


1^19 


IV 20' 


i^ar 


1«22' 


1*23 


1«24' 


1«25' 


1«26' 


1*^27 


1^28 


^29 












3632 


3576 


8522 


3468 


8415 


3362 


3310 


3259 


8808 


8158 


3108 


8059 






1 


8681 


8576 


8521 


8467 


3414 


8861 


3809 


3258 


3207 


8167 


8107 


3058 


1 






2 


8630 


8675 


8520 


8466 


8418 


8360 


8308 


8257 


3206 


8156 


8106 


3057 


2 






8 


8629 


8674 


8519 


3466 


8412 


8859 


8307 


8256 


8205 


3156 


8105 


3056 


8 






4 


3628 


8578 


3518 


8464 


3411 


8868 


3806 


8255 


8204 


8154 


3105 


3056 


4 






5 


8627 


8572 


8617 


8468 


3410 


3358 


3806 


8254 


8204 


3153 


8104 


3065 


6 






6 


8626 


8671 


8516 


3463 


8409 


8857 


3305 


8253 


8203 


8168 


3103 


8054 


6 






7 


8625 


8570 


8515 


8462 


8408 


U66 


8304 


8253 


3202 


8152 


8102 


3053 


7 






8 


8624 


8669 


8514 


8461 


8408 


8855 


8308 


8252 


8201 


3151 


3101 


8052 


8 






9 


8628 


8568 


8514 


8466 


8407 


8864 


8802 


8251 


8200 


3150 


8101 


3052 


9 
10 






10 


8628 


8M7 


8618 


8459 


8406 


8858 


8801 


3260 


8199 


3149 


3100 


3051 




1 


U 


Jiss 


8666 


8612 


8466 


9406 


8862 


8800 


8249 


8198 


8148 


3099 


8060 


11 






IS 


8621 


8666 


8611 


8457 


8404 


8861 


8800 


3248 


8198 


8148 


8098 


3049 


12 






18 


8620 


8665 


8610 


8466 


8468 


8861 


•999 


8247 


8197 


8147 


8097 


3048 


18 






14- 


8619 


8564 


8509 


8466 


8462 


8860 


8896 


3247 


8196 


8146 


8006 


3047 


14 






16 


8618 


3563 


8508 


8454 


8401 


8349 


8297 


8246 


8196 


8146 


8096 


8047 


16 






16 


8617 


8562 


8607 


8454 


8400 


8848 


8296 


3245 


3194 


8144 


8095 


3046 


16 






17 


3616 


8561 


8506 


8453 


8400 


8347 


8295 


3244 


8108 


8148 


8094 


3045 


17 






18 


8615 


8560 


8506 


8452 


3399 


8346 


8204 


3243 


8198 


8148 


3093 


8044 


18 






19 


8614 


8559 


3505 


3451 


3898 


3346 


8294 


8242 


3192 


3142 


3092 


8043 


19 






20 


8«18 


3558 


3504 


3460 


8397 


8346 


8298 


8242 


8191 


8141 


8091 


8043 


20 






21 


8612 


3557 


8503 


8449 


8396 


8344 


3292 


8241 


3190 


3140 


8091 


8042 


21 






22 


8611 


8556 


8502 


8448 


8395 


8848 


3291 


8240 


3189 


8189 


8090 


3041 


22 






28 


8610 


8555 


8501 


8447 


8S94 


3842 


8290 


8239 


8188 


8188 


8089 


8040 


28 






24 


8610 


8556 


8600 


8446 


8398 


8341 


8289 


8238 


8188 


8188 


8088 


8030 


24 






25 


8609 


8564 


8499 


8446 


3393 


8340 


3288 


3237 


8187 


8187 


8087 


8039 


25 






26 


8608 


8563 


8498 


8445 


3392 


3339 


3288 


8286 


3186 


8186 


8087 


3038 


26 






27 


8607 


8652 


3497 


8444 


8891 


8338 


3287 


3236 


8185 


8135 


8086 


8087 


27 






28 


8606 


8551 


8497 


8448 


8890 


3838 


8286 


3285 


3184 


8184 


8085 


8036 


28 






29 


8605 


3650 


8496 


8442 


8389 


3337 


8285 


8284 


8183 


3188 


8084 


3035 


29 






SO 


8604 


8549 


8495 


8441 


3388 


8386 


8284 


8233 


8183 


8138 


8083 


8084 


80 






81 


8603 


8548 


8494 


3440 


3887 


3335 


8288 


3282 


8182 


8182 


3082 


8084 


81 






82 


8602 


8547 


8493 


3439 


3386 


3384 


8282 


8231 


8181 


3131 


8082 


3083 


82 






88 


8601 


8546 


8492 


8438 


8886 


8388 


8282 


8231 


8180 


8180 


8081 


3082 


88 






84 


8600 


8545 


8491 


8488 


8386 


3832 


8281 


8230 


8179 


8129 


3080 


8081 


84 






86 


8699 


8545 


849U 


3437 


3384 


8382 


8280 


8229 


8178 


3129 


8079 


8030 


85 






86 


8598 


3544 


8489 


848G 


3383 


3331 


8270 


3228 


8178 


8128 


8078 


3080 


86 






87 


8598 


8543 


8488 


3485 


8382 


8880 


3278 


3227 


8177 


8127 


3078 


8029 


87 






88 


8597 


3542 


8488 


8434 


8381 


8329 


8277 


8226 


3176 


8126 


3077 


8028 


88 






89 


8596 


8541 


8487 


8438 


3380 


3328 


8276 


3225 


8175 


8125 


8076 


8027 


89 






40 


8595 


8540 


8486 


8482 


8879 


U27 


8276 


8226 


8174 


3124 


8076 


8026 


40 






41 


8594 


8689 


8486 


8481 


8379 


8326 


8275 


8224 


8178 


8124 


8074 


8026 


41 






42 


8698 


8688 


8484 


8481 


3878 


8325 


8274 


8228 


3178 


3128 


8073 


8026 


42 
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2914 


2867 


2821 


2775 


2729 


2684 


2640 


2396 


2552 


2509 


1 






2 


8009 


2961 
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2059 
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2075 
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1998 
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S8 
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2270 
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2071 
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2070 
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2268 


2228 


2188 


2148 
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2309 
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64 






55 


2428 


2386 


2344 
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2142 
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2302 
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2141 
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2220 


2180 


2141 


2101 


2062 


2024 


1986 


67 






58 


2426 


2384 


2342 


2301 


2260 


2220 


218U 


2140 


2101 


2062 


2023 


1985 


68 






59 


2425 


2383 


2342 


2300 


2260 


2219 


2179 


2139 


2100 


2O1.I 


8023 


1984 


59 






60 


2424 


2382 


2341 


230ol 


2259 


2218 


2178 


2130 


2099I 


2061 


20221 


1984 


60 






i_ 
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PROPORTIONAL LOGARITHMS. 





8. 


h» in. 


h. m. h. m.| 


h. in. 


fa. m 


h, m. 


h. m. 


h. m. 


h. m. 


h. m. 


h« m. 


s. 







1^54' 


l'»56' 


1«56' 


10 57' 


1^58' 


1''59' 


2' 0' 


2« 1' 


f* 2' 


20 a' 


2« 4' 


# 









1984 


1946 


1908 


1871 


1834 


1797 


1761 


1725 


1689 


1654 


1619 









1 


1988 


1945 


1908 


1870 


1833 


1797 


1760 


1724 


1689 


1653 


1618 


1 






a 


1982 


1944 


1907 


1870 


1833 


1796 


1760 


1724 


1688 


1652 


1617 


. 2 






s 


1982 


1944 


1906 


1869 


1832 


1795 


1759 


1723 


1687 


1652 


1617 


8 






4 


1981 


1943 


1906 


1868 


1831 


1795 


1759 


1722 


1687 


1651 


1616 


4 






5 


1981 


1943 


1905 


1868 


1831 


1794 


1758 


1722 


1686 


1651 


1616 


6 






6 


1980 


1942 


1904 


1867 


1830 


1794 


1757 


1721 


1686 


1650 


1615 


6 






7 


1970 


1941 


1904 


1867 


1830 


1793 


1757 


1721 


1685 


1650 


1614 


7 






6 


1979 


1941 


1903 


1866 


1829 


1792 


1756 


1720 


1684 


1649 


1614 


8 






9 


1978 


1940 


1903 


1865 


1828 


1792 


1755 


1719 


1684 


1648 


1613 


9 






10 


1977 


1939 


1902 


1865 1828 


1791 


J 755 


1719 


1683 


1648 


1613 


10 






11 


1977 


1939 


1901 


1864 


1827 


1791 


1754 


1718 


1683 


1647 


1612 


11 






12 


1976 


1938 


1901 


1863 


1827 


1790 


1754 


1718 


1682 


1647 


1612 


12 






18 


1975 


1938 


1900 


1863 


1826 


1789 


1753 


1717 


1681 


1646 


1611 


13 






14 


1976 


1937 


1899 


1862 


1825 


1789 


1762 


1717 


1681 


1645 


1610 


14 






15 


1974 


1936 


1899 


1862 


1825 


1788 


1752 


1716 


1680 


1645 


1610 


15 






10 


1974 


1936 


1898 


1861 


1824 


1788 


1751 


1715 


1680 


1644 


1609 


16 






17 


1973 


1935 


1898 


1860 


1823 


1787 


1751 


1715 


1679 


1644 


1609 


17 






18 


1972 


1934 


1897 


1860 


1823 


1786 


1760 


1714 


1678 


1643 


1608 


18 






19 


1972 


1934 


1896 


182»9 


1822 


1786 


1749 


1714 


1678 


1643 


1607 


19 






20 


1971 


1933 


1896 


1859 


1822 


1785 


1749 


1713 


1677 


1642 


1607 


20 






21 


1970 


1933 


1895 


1858 


1821 


1786 


1748 


1712 


1677 


1641 


1606 


21 






22 


1970 


1932 


1894 


1857 


1820 


1784 


1748 


1712 


1676 


1641 


1606 


22 






23 


1969 


1931 


1894 


1857 


1820 


1783 


1747 


1711 


1676 


1640 


1605 


23 






24 


1968 


1931 


1893 


1856 


1819 


1783 


1746 


1711 


1675 


1640 


1605 


24 






25 


1968 


1930 


1893 


1855 


1819 


1782 


1746 


1710 


1674 


1639 


1604 


25 






26 


1967 


1929 


1892 


1855 


1818 


1781 


1745 


1709 


1674 


1638 


1603 


26 






27 


1967 


1929 


1891 


1854 


1817 


1781 


1745 


1709 


1673 


1638 


1603 


27 






28 


1966 


1928 


1891 


1854 


1817 


1780 


1744 


1708 


1673 


1637 


1602 


28 






29 


1965 


1928 


1890 


1858 


1816 


1780 


1743 


1708 


1672 


1637 


1602 


29 






30 


1965 


1927 


1889 


1852 


1816 


1779 


1743 


1707 


1671 


1636 


1601 


80 






81 


1964 


1926 


1889 


1852 


1815 


1778 


1742 


1706 


1671 


.1635 


1600 


31 






32 


1963 


1926 


1888 


1851 


1814 


1778 


1742 


i1706 


1670 


1635 


1600 


82 






88 


1963 


1925 


1888 


1850 


1814 


1777 


1741 


1705 


1670 


1634 


1599 


88 






84 


1962 


1924 


1887 


1850 


1813 


1777 


1740 


1705 


1669 


1634 


1599 


84 






85 


1962 


1924 


1886 


1849 


1812 


1776 


1740 


1704 


1668 


1633 


1598 


85 






86 


1961 


1923 


1886 


1849 


1812 


1775 


1739 


1708 


1668 


1633 


1598 


86 






87 


1960 


1923 


1885 


1848 


1811 


1775 


1739 


1703 


1667 


1632 


1597 


87 






88 


1960 


1922 


1884 


1847 


1811 


1774 


1738 


1702 


1667 


1631 


1596 


88 






39 


1959 


1921 


1884 


1847 


1810 


1774 


1737 


1702 


1666 


1681 


1596 


89 






40 


1958 


1921 


1883 


1846 


1809 


1778 


1737 


1701 


1665 


1630 


1595 


40 






41 


1958 


1920 


1883 


1846 


1809 


1772 


1786 


1700 


166i 


1630 


1595 


41 






42 


1957 


1919 


1882 


1845 


1808 


1772 


1736 


1700 


1604 


1629 


1594 


42 






43 


1956 


1919 


1881 


1844 


1808 


1771 


1735 


1699 


1664 


1628 


1693 


43 






44 


1956 


1918 


1881 


1844 


1807 


1771 


1734 


1699 


1668 


1628 


1593 


44 






46 


1955 


1918 


1880 


1843 


1806 


1770 


1734 


1698 


1663 


1627 


1592 


45 






46 


1955 


1917 


1880 


1843 


1806 


1769 


1733 


1697 


1.662 


1627 


1592 


46 






47 


1954 


1916 


1879 


1842 


1805 


1769 


1733 


1697 


1661 


1626 


1591 


47 






48 


1953 


1916 


1878 


1841 


1806 


1768 


1732 


1696 


1661 


1626 


1591 


48 






49 


1953 


1915 


1878 


1841 


1804 


1768 


1731 


1696 


1660 


1625 


1590 


49 






50 


1959 


1914 


1877 


1840 


1803 


1767 


1731 


1695 


1660 


162t 


1689 


50 






51 


1951' 


1914 


1876 


1839 


1803 


1766 


1780 


1694 


1659 


1624 


1589 


51 






52 


1951 


1913 


1876 


1839 


1802 


1766 


1730 


1694 


1658 


1623 


1688 


52 






53 


1950 


1913 


1875 


1838 


1802 


1765 


1729 


1693 


1658 


1623 


1588 


58 






54 


1950 


1912 


1875 


1838 


1801 


1766 


1728 


1693 


1657 


1622 


1587 


54 






55 


1949 


1911 


1874 


1837 


1800 


1764 


1728 


1692 


1657 


1621 


1587 


55 






56 


1948 


1911 


1873 


1836 


1800 


1763 


1727 


1692 


1656 


1621 


1586 


56 






57 


1948 


1910 


1873 


1836 


1799 


1763 


1727 


1691 


1655 


1620 


1585 


57 






58 


1947 


1909 


1872 


1835 


1798 


1762 


1726 


1690 


1655 


1620 


1585 


58 






59 


1946 


1909 


1871 


1835 


1798 


1762 


1725 


1690 
1689 


1654 


1619 


1584 


59 






60 


1946 


1908 


1871 


1834 


1797 


1761 


1725 


1654 


1619 


15841 


60 
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PROPOBTIONAL L06ABITHHS. 








■• 


h. m. 


h. m 


a. m. 


h. u. 


h. m* 


h. m. 


h* m. 


b. m. 


h. m. 


h. IBU 


h. in. 


•• 


^■^ 




V 


2® 16' 


2© 17' 


2"* 18' 


2« 19' 


2«20' 


2«2r 

1061 


2«22' 


a«23' 


2«24' 


2*25' 


2«26' 


" 







1817 


1186 


1154 


1123 


1091 


1030 


0999 


0969 


0939 


0909 







1 


;i217 


1165 


1153 


1122 


1091 


1060 


1029 


0999 


0969 


0939 


0009 


1 






s 


1216 


1184 


1153 


1122 


1090 


1060 


1029 


0998 


0968 


0938 


0908 


2 






s 


1216 


1184 


1152 


1121 


1090 


1059 


1028 


0998 


0968 


0938 


0908 


8 






4 


.1215 


1188 


1152 


1120 


1080 


1058 


1028 


0997 


0967 


0937 


0907 


4 


* 




6 


1215 


1183 


1151 


1120 


1089 


1058 


1027 


0997 


0967 


0937 


0907 


5 






6 


1214 


1182 


1151 


1119 


1088 


1057 


1027 


0996 


0966 


0986 


0006 


6 






7 


1214 


1182 


1150 


1119 


1088 


1057 


1026 


0996 


0966 


0936 


0906 


T 






6 


1218 


1181 


1150 


Ills 


1087 


1056 


1026 


0996 


0966 


0935 


0905 


8 






9 


1218 


1181 


1149 


1118 


1087 


1056 


1025 


0995 
0994 


0965 


0935 


0905 


9 




10 


1212 


1180 


1149 


1117 


1086 


1055 


1025 


0964 


0984 


0904 


10 




11 


1211 


1180 


1148 


1117 


1086 


1055 


1024 


0994 


0964 


0934 


0904 


11 






12 


1211 


1179 


1148 


1116 


1085 


1054 


1024 


0993 


0963 


0933 


0903 


12 






IS 


1210 


1179 


1147 


1116 


1085 


1054 


1023 


0993 


0963 


0933 


0903 


13 






14 


1210 


1178 


1147 


1116 


1084 


1058 


1023 


0092 


0962 


0932 


0902 


14 






15 


1200 


1178 


1146 


1115 


1084 


1053 


1022 


0992 


0962 


0932 


0902 


15 






16 


1209 


iin 


1146 


1114 


1083 


1052 


1022 


0991 


0961 


0931 


0901 


16 






IT 


1208 


1177 


1145 


1114 


1083 


1052 


1021 


0991 


0961 


0931 


0901 


17 






18 


1208 


1176 


1145 


1113 


1082 


1051 


1021 


0990 


0960 


0930 


0900 


18 






19 


1207 


1175 


1144 


1113 


1082 


1051 


1020 


(fm 


0960 


0930 


0900 


19 




SO 


1207 


1175 


1143 


1112 


1081 


1050 


1020 


0989 


0969 


0929 


0899 


20 




21 


1206 


1174 


1143 


1112 


1081 


1050 


1010 


0989 


0959 


0929 


0899 


21 






22 


1206 


1174 


1142 


1111 


1080 


1049 


1019 


0988 


0958 


0928 


0898 


22 






23 


1205 


1173 


1142 


nil 


1080 


1049 


1018 


0988 


0958 


0928 


0896 


23 






24 


1205 


1173 


1141 


1110 


1070 


1048 


1018 


0987 


0957 


0927 


0897 


24 






25 


1204 


1172 


1141 


1110 


1079 


1048 


1017 


0987 


0957 


0927 


0897 


25 






26 


1204 


1172 


1140 


1109 


1078 


1047 


1017 


0986 


0956 


0926 


0896 


26 






27 


1208 


1171 


1140 


1109 


1078 


1047 


1016 


0986 


0956 


0926 


0896 


27 






28 


1202 


1171 


1139 


1108 


ion 


1046 


1016 


0985 


0955 


0925 


0895 


28 






29 


1202 


1170 


1139 


1108 


1076 


1046 


1015 


0985 


0955 


0925 


0895 


29 




SO 


1201 


1170 


1138 


1107 


1076 


1045 


1015 


0984 


0954 


0924 


0894 


80 




81 


1801 


1169 


1138 


11Q6 


1075 


1045 


1014 


0984 


0964 


0924 


0804 


81 






S2 


1200 


1169 


1137 


1106 


1075 


1044 


1014 


0983 


0953 


0028 


0898 


82 






ss 


1200 


1168 


1137 


1105 


1074 


1044 


1018 


0983 


0953 


0923 


0898 


88 






u 


1199 


1168 


1136 


1105 


1074 


1043 


1013 


0982 


0952 


0922 


0892 


34 






S5 


1199 


1167 


1136 


1104 


1073 


1043 


1012 


0982 


0952 


0922 


0892 


85 






S6 


1196 


1167 


11S5 


1104 


1073 


1042 


1012 


0981 


0951 


0921 


0891 


86 






87 


1196 


1166 


1135 


1103 


1072 


1042 


1011 


0981 


0951 


0921 


0891 


87 






98 


1197 


1165 


1134 


1103 


1072 


1041 


1011 


0980 


0950 


0920 


0890 


38 






89 


1197 


1165 
1164 


1134 


1102 


1071 


1041 


1010 


0980 


0950 


0920 


0890 


30 




40 


1196 


IIU 


1102 


1071 


1040 


1009 


0979 




0919 


0889 


40 




41 


1196 


1164 


1132 


1101 


1070 


1040 


1009 


0979 


0949 


0919 


0889 


41 






42 


1195 


1168 


11S2 


1101 


1070 


1039 


1008 


0978 




0918 


0888 


42 






48 


1195 


1168 


1131 


1100 


1069 


1089 


1008 


0978 


0948 


0918 


0888 


48 






44 


1194 


1162 


1131 


1100 


1069 


1038 


1007 


0977 


0947 


0917 


0887 


44 






45 


1198 


1162 


1130 


1099 


1068 


1037 


1007 


0977 


0947 


0917 


0887 


45 






46 


1198 


1161 


1130 


1099 


1068 


1037 


1006 


0076 


0946 


0916 


0886 


46 






47 


1192 


1161 


1129 


1098 


1067 


1036 


1006 


0976 


0946 


0916 


0886 


47 






48 


1192 


1160 


1121^ 


1096 


1067 


1086 


1005 


0975 


0945 


0915 


0885 


48 






49 


1191 


1160 


1128 


1097 


1066 


1035 


1005 


0975 


0945 


0915 


0885 


49 




50 


1191 


1159 


1128 


1097 


1066 


1035 


1004 


0974 


0944 


0914 


0884 


50 




51 


1190 


1159 


1127 


1096 


1065 


1084 


1004 


0974 


0944 


0914 


0884 


51 






52 


1190 


1158 


1127 


1096 


1065 


1034 


1003 


0973 


0943 


0913 


0888 


52 






58 


1189 


1158 


1126 


1095 


1064 


1083 


1008 


0973 


0943 


0913 


0888 


58 






54 


1189 


1157 


1126 


1095 


1064 


1033 


1002 


0972 


0942 


0912 


0883 


54 






55 


1188 


1157 


1125 


1094 


1063 


1032 


1002 


0972 


0042 


0912 


0882 


55 






9.6 


1188 


1156 


1125 


1094 


1063 


1032 


1001 


0971 


0941 


0911 


0882 


56 






57 


1187 


1156 


1124 


1098 


1062 


1031 


1001 


0971 


0941 


0911 


0881 


57 






58 


1187 


1155 


1124 


1092 


>1062 


1031 


1000 


0970 


0940 


0910 


0881 


68 






59 


1186 


1154 


1123 


1092 


1061 


1080 


1000 


0970 


0940 


0910 


0680 


59 




60 


1186 


1154 


112S 


1091 


1061 


1080 


0999 


0969 


0939 


0909 


0880 


60 
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* 


.B,^ 
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8. 

» 



1 

S 
4 
5 
6 
T 
8 
9 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 



20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
82 
38 

34 
35 
36 
37 

88 
89 



40 
41 
42 
43 
44 
45 
46 
47 
48 
49 



50 
51 
52 
53 
64 
55 
56 
67 
58 
59 

60 



b. m. 
2^38' 



0566 
0566 
0565 
0565 
0564 
0664 
0563 
0563 
0562 
0562 



0562 
0561 
0561 
0660 
0560 
0559 
0559 
0558 
0558 
0557 



0557 
0557 
0556 
0556 
0555 
0555 
0554 
0554 
0553 
0553 



0552 
0552 
0552 
0551 
0551 
0550 
0550 
0549 
0549 
0548 



0548 
0547 
0547 
0546 
0546 
0546 
0545 
0545 
0544 
0544 



0543 
0543 
0542 
0542 
0541 
0541 
0541 
0540 
0540 
0589 



0539 



h* m.ih. m. 
a''S9'2» 40' 



0539 
0538 
0538 
0537 
0537 
0536 
0536 
0586 
0535 
0535 



0534 
0534 
0583 
0533 
0532 
0582 
0531 
0531 
0531 
0580 



0580 
0529 
0529 
0528 
0528 
0527 
0527 
0626 
0526 
0526 



0525 
0525 
0524 
0524 
0523 
0523 
0522 
0522 
0521 
0521 



0521 
0520 
0520 
0519 
0519 
0518 
0518 
0517 
0517 
0517 



0516 
0516 
0515 
0515 
0514 
0514 
0513 
0513 
0512 
0512 



0512 



h« m.lb. m 
2© 41 '120 42^ 



0512 
0511 
0511 
0510 
0510 
0509 
0509 
0508 
0508 
0507 



0507 
0507 
0506 
0506 
0505 
0505 
0504 
0504 
0503 
0503 



0502 
0502 
0502 
0501 
0501 
0500 
0500 
0490 
0499 
0498 



0498 
0498 
0497 
0497 
0496 
0496 
0495 
0495 
0494 
0494 



0498 
0498 
0498 
0492 
0492 
0491 
0491 
0490 
0490 
0489 



0489 
0489 
0488 
0488 
0487 
0487 
0486 
0486 
0485 
0485 



0484 



0484 
0484 
0484 
0483 
0488 
0482 
0482 
0481 
0481 
0480 



0480 
0480 
0479 
0479 
0478 
0478 
0477 
0477 
0476 
0476 



0475 
0475 
0475 
0474 
0474 
0478 
0473 
0472 
0472 
0471 



0471 
0471 
0470 
0470 
0469 
0469 
0468 
0468 
0467 
0467 



0467 
0466 
0466 
0465 
0465 
0464 
0464 
0468 
0463 
0462 



0462 
0462 
0461 
0461 
0460 
0460 
0459 
0450 
0458 
0458 



0458 



045h 
0457 
0457 
0456 
0456 
0455 
0455 
0454 
0454 
0454 



0458 
0453 
0452 
0452 
0451 
.0451 
0450 
0450 
0450 
0449 



0449 
0448 
0448 
0447 
0447 
0446 
0446 
0446 
0446 
0445 



0444 
0444 
0448 
0443 
0442 
0442 
0442 
0441 
0441 
0440 



0440 
0439 
0439 
0488 
0488 
0488 
0487 
0487 
0436 
0486 



0485 
0435 
0484 
0484 
0434 
0483 
0483 
0482 
0482 
0431 



2«43' 



0481 
0430 
0430 
0430 
0429 
0429 
0428 
0428 
0427 
0427 



0426 
0426 
0426 
0425 
0425 
0424 
0424 
0423 
0423 
0422 



0422 
0422 
0421 
0421 
0420 
0420 
0419 
0419 
0418 
0418 



0418 
0417 
0417 
0416 
0416 
0415 
0415 
0414 
0414 
0414 



0413 
0413 
0412 
0412 
0411 
0411 
0410 
0410 
0410 
0409 



0481 



0409 
0408 
0408 
0407 
0407 
0406 
0406 
0406 
0406 
0405 



0404 



. m 
2«44 



0404 
0404 
0408 
0403 
0403 
0402 
0402 
0401 
0401 
0400 



0400 
0899 
0399 
0899 
0398 
0898 
0897 
0397 
0396 
0896 



0395 
0895 
0895 
0394 
0894 
0398 
0393 
0892 
0892 
0391 



0391 
0391 
0390 
0890 
0889 
0389 
0388 
0888 
0888 
0387 



0387 
0886 
0386 
0385 
0885 
0384 
0384 
0884 
0888 
0883 



0882 
0882 
0381 
0881 
0381 
0380 
0380 
0379 
0879 
0378 



h. m.'h. m. 
2« 45''2'> 



0378 
0377 
0377 
0377 
0376 
0876 
0875 
0375 
0374 
0874 



0374 
0873 
0373 
0872 
0372 
0371 
0871 
0870 
0370 
0870 



0369 
0869 
0368 
0868 
0867 
0367 
0366 
0366 
0866 
0365 



0365 
0364 
0364 
0863 
0863 
0868 
0362 
0862 
0861 
0861 



46' 2 



0352 
0851 
0351 
0350 
0350 
0349 
0349 
0349 
0348 
0348 



h. m. 
"47' 



0347 
0347 
0346 
0346 
0846 
0845 
0345 
0844 
0844 
0843 



0343 
0842 
0342 
0342 
0341 
0841 
0340 
0340 
0339 
0389 



0360 
QS60 
0359 
0359 
0359 
0858 
0858 
0357 
0357 
0856 



0878 



0356 
0856 
0355 
0355 
0354 
0854 
0858 
0853 
0858 
0852 



0852 



0339 
0388 
0838 
0337 
0887 
0886 
0886 
0386 
0885 
0335 



0384 
0884 
0388 
0333 
0333 
0332 
0332 
0381 
0381 
0380 



0330 
0829 
0829 
0829 
0328 
0328 
0827 
0327 
0326 
0326 



0326 
0825 
0325 
0324 
0324 
0323 
0823 
0323 
0322 
0322 



0821 
0821 
0320 
0820 
0319 
0819 
0810 
0318 
0318 
0817 



0317 
0316 
0316 
0316 
0815 
0815 
0814 
0314 
0318 
0313 

0818 
0312 
0312 
0811 
0811 
0810 
0310 
0810 
0309 
0309 



0308 
0808 
0307 
0307 
0807 
0306 
0806 
0305 
0305 
0304 



h. m. 
2«48' 



0300 
0299 
0299 
0298 
0298 
0297 
0297 
0297 
0296 
0296 



0295 
0295 
0294 
0294 
0294 
0298 
0293 
0292 
0292 
0291 



0291 
0291 
0290 
0290 
0289 
0289 
0288 
0288 
0288 
0287 



0287 
0286 
0286 
0285 
0285 
0285 
0284 
0284 
0288 
0288 



0304 
0804 
0303 
0808 
0802 
0302 
0301 
0301 
03001 
0800 



0326 0800 



0282 
0282 
0282 
0281 
0281 
0280 
0280 
0279 
0279 
0279 



0278 
0278 
0277 
0277 
0276 
0276 
0276 
0275 
0275 
0274 




1 
2 
8 
4 
5 
6 
7 
8 
9 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 



20 
21 



23 
84 
25 
26 
27 
28 
29 



80 
81 
82 
.83 
84 
85 
86 
87 
88 
89 



40 
41 
42 
48 
44 
45 
46 
47 
48 
49 



50 
51 
52 
68 
54 
55 
56 
57 
58 
59 



02741 60 



1 
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TABLE XXXVL 














PROPORTIONAL LOGARITHMS. 








•. 


h. m 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


B. 






9 


2^49' 


2'' 50' 


2« 51' 


2^52' 


2»53' 


2" 64' 


2«65' 


2^56' 


2«67' 


2*»68' 


2«69' 


a 







0274 


0248 


0223 


0107 


0172 


0147 


0122 


0098 


0073 


0049 


0024 







1 


0273 


0248 


0222 


0197 


0172 


0147 


0122 


0097 


0078 


0048 


0024 


1 






2 


0278 


0247 


0222 


0197 


0171 


0146 


0122 


0097 


0072 


0048 


0028 


2 






S 


0278 


0247 


0221 


0196 


0171 


0146 


0121 


0096 


0072 


0047 


0083 


I 8 






4 


0272 


0247 


0221 


0196 


0171 


0146 


0121 


0096 


0071 


0047 


0028 


4 






5 


0272 


0246 


0221 


0195 


0170 


0145 


0120 


0096 


0071 


0046 


0022 


6 






6 


0271 


0246 


0220 


0105 


0170 


0145 


0120 


0005 


0071 


0046 


0022 


6 






T 


02/1 


0245 


0220 


0194 


0169 


0144 


01 lU 


0095 


0070 


0046 


0021 


7 






8 


0270 


0245 


0219 


0194 


0169 


0144 


Olio 


0004 


0070 


0045 


0021 


8 









0270 


0244 


0219 


0194 


0160 


0148 


0119 


0094 


0069 


0045 


0021 







10 


0270 


0244 


0219 


0193 


0168 


0148 


0118 


0008 


0069 


0044 


0020 


10 




11 


0269 


0244 


0218 


0193 


0168 


0143 


0118 


0093 


0068 


0044 


0020 


11 






12 


0269 


0243 


0218 


0192 


0167 


0142 


0117 


0093 


0068 


0044 


0019 


19 






18 


0268 


0248 


0217 


0192 


0167 


0142 


0117 


0092 


0068 


0048 


0019 


IS 






14 


0268 


0242 


0217 


0192 


0166 


0141 


0117 


0092 


0067 


0048 


0019 


14 






15 


0267 


0242 


021G 


0191 


0166 


0141 


0116 


0091 


0067 


0042 


0018 


16 






16 


0267 


0241 


0216 


0191 


0166 


0141 


0116 


0091 


0066 


0042 


0018 


16 






IT 


0267 


0241 


0216 


0190 


0165 


0140 


0115 


0091 


0066 


0042 


0017 


17 






18 


0266 


0241 


0215 


0190 


0165 


0140 


0115 


0090 


0066 


0041 


0017 


18 






10 


0266 


0240 


0215 


0189 


0164 
0164 


0189 


0114 


0090 


0065 


0041 


0017 


10 




20 


0265 


0240 


0214 


0189 


0189 


0114 


0089 


0065 


0040 


0016 


SO 




21 


0265 


0239 


0214 


018U 


0163 


0139 


0114 


0089 


0064 


0040 


0016 


21 






22 


0264 


0239 


0213 


0188 


0168 


0188 


0113 


0089 


0064 


0040 


0015 


22 






23 


0264 


0238 


0213 


0188 


0163 


0188 


0113 


0088 


0004 


0089 


0015 


28 






24 


0264 


0238 


0213 


0187 


0162 


0187 


0112 


0088 


0063 


0089 


0015 


24 






25 


0263 


0238 


0212 


0187 


0162 


0137 


0112 


0087 


0063 


0038 


0014 


25 






26 


0263 


0237 


0212 


0187 


0161 


0136 


0112 


0087 


0062 


0088 


0014 


86 






27 


0262 


0237 


0211 


0180 


0161 


0136 


0111 


0087 


0062 


0088 


0013 


27 






28 


0262 


0236 


0211 


0186 


0161 


0136 


0111 


0086 


0062 


0087 


0018 


28 






29 


0261 


0236 


0211 


0185 
0185 


0160 


0185 


0110 


0086 


0061 


0037 


0012 


20 




SO 


0261 


0235 


0210 


0160 


0135 


0110 


0085 


0061 


0086 


0012 


80 




81 


0261 


0235 


0210 


0184 


0159 


0134 


0110 


0085 


0060 


0036 


0012 


81 






82 


0260 


0235 


0209 


0184 


0159 


0134 


0109 


0084 


0060 


0086 


0011 


82 






S3 


0260 


0234 


020<.* 


0184 


0158 


0134 


0109 


0084 


0060 


0035 


0011 


88 






84 


0259 


0234 


0208 


0183 


0158 


0188 


0108 


0084 


0059 


0085 


0010 


84 






85 


0259 


0233 


020t' 


0183 


0158 


0183 


0108 


0083 


0059 


0034 


0010 


86 






36 


0258 


0233 


0208 


0182 


0157 


0182 


0107 


0083 


0058 


0084 


0010 


86 






87 


0258 


0233 


0207 


0182 


0157 


0132 


0107 


0082 


0068 


.0034 


0009 


87 






88 


0258 


0232 


0207 


0181 


0156 


0131 


0107 


0082 


0057 


0083 


0009 


88 






89 


0257 


0232 


0206 


0181 


0156 


0131 


0106 


0082 


0057 


0033 


0008 


89 




40 


0257 


0231 


0206 


0181 


0156 


0131 


0106 


0081 


0057 


0032 


0008 


40 




41 


0256 


0281 


0205 


0180 


0155 


0180 


0105 


0081 


0056 


0082 


0008 


41 






42 


0256 


0280 


0205 


0180 


0155 


0130 


0105 


0080 


0056 


0081 


0007 


42 






48 


0255 


0230 


0205 


0179 


0154 


0129 


0105 


0080 


0055 


0081 


0007 


48 






44 


0255 


0230 


0204 


0179 


0154 


0129 


0104 


0080 


0065 


0081 


0006 


44 






45 


0235 


0229 


0204 


0179 


0153 


0129 


0104 


0079 


0055 


0080 


0006 


46 






40 


0254 


0229 


0208 


0178 


0153 


0128 


0108 


0079 


0054 


OOSO 


0006 


40 






47 


0254 


0228 


0203 


0178 


0153 


0128 


0108 


0078 


0054 


0029 


0005 


47 






48 


0253 


0228 


0202 


0177 


0152 


0127 


0108 


0078 


0058 


0029 


0006 


48 






49 


0253 


0227 


0202 


0177 


0152 


0127 


0102 


0077 


0053 


0029 


0004 


49 




60 


0252 


0227 


0202 


0176 


0151 


0126 


0102 


0077 


0053 


0028 


0004 


60 




51 


0252 


0227 


0201 


0176 


0151 


0126 


0101 


0077 


0052 


0028 


0004 


51 






52 


0252 


0226 


0201 


0176 


0151 


0126 


0101 


0076 


0052 


0027 


0008 


62 






43 


0251 


0226 


0200 


0175 


0150 


0125 


0100 


0076 


0051 


0027 


9003 


58 






54 


0251 


0225 


0200 


0175 


0150 


0125 


0100 


0076 


0051 


0027 


0002 


64 






55 


0250 


0225 


0200 


0174 


0149 


0124 


0100 


0075 


0051 


0026 


0002 


66 






56 


0250 


0224 


0199 


0174 


0U9 


0124 


0009 


0075 


0050 


0026 


0002 


66 






57 


0250 


0224 


0199 


0174 


0148 


0124 


0099 


0074 


0050 


0025 


0001 


67 






58 


0249 


0224 


0198 


0173 


0148 


0128 


0098 


0074 


0049 


0025 


0001 


68 






59 


0249 


0223 


0198 


0173 


0148 


0128 
"0122 


0098 


0078 


0040 0025 


0000 


60 


1 


60 


02481 


022S 


0197' 


0172 


0147 


0098 


0078 


00491 


0024 


0000 


eo 


1 



mmmm 
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The Right Ascensions and Declinations of the Principal Fixed Stars, 

adapted to the Ist January, 1833. 



Ni 



Peguus AlgmUk . . . . 

Phoenix , . , , 

CetM 

Andromeda Miradk . . . . 

Endanua Aekenuw. . . 

Aries Ariitxs . . . . 

Cetue 

Cetui Mtnkwr,... 

Penens /ligol 

Peneve , 



Tiunts , . . • Ai,dbbaran 

Auriga CapeUa .... 

Orion Rigel 

Taume 

Orion BeUtUrix. . . 

Columba 

Orion 

Orion BHelgueu, . 

Argo Narie Canopu$ . . . . 

Canis Major SiriuB 



Cania Major 

Gemini Cojfer 

Cania Major 

Cania Minor Hroep&n, . . . 

Gemini Pollux . . . . 

Argo Navia 

Argo Naria « 

Argo Navia 

Argo NaTia 

Hjdra Al^rd, . . . 



I'^o lUouLua... 

Uraa Major 

Uraa Major DMi 

Leo Deneb 

Crux 

Crux 

Crux 

Virgo SucA 

Uraa Major Btneinaeh . . 

Centaurua 



M«ff. 



2 
2.8 
2.S 

2 

1 

2 

% 

2 
Var. 

2 



\ 
1 
1 
2 
2 
2. 
2.S 

\ 
I 
I 



2.3 

1 
2.S 
1.2 

1 

2 

2 

2 

1 

2 



1 
2 

1.2 
2 
1 
2 
2 
1 
2 
2 



Rlrht 
Atccnaioa 
la Time. 



>h. m* a. 



4 38 
18 1 
85 U 

22 
31 27 
67 46 
34 38 
53 82 

2 57 20 

3 12 25 







i 
1 
1 
2 
2 



4 
5 
5 
5 
5 
5 
5 
5 
6 



26 20 
4 21 
4 31 

15 45 

16 IP 
31 37 
86 60 
46 8 
26 14 



6 37 47 



7 I 36 
7 28 56 
7 17 80 
7 30 34 
7 85 6 

7 57 43 

8 4 24 

8 40 6 
11 23 

9 19 23 



9 59 27 
10 51 43 

10 58 n 

11 40 83 

12 17 23 
12 21 65 

12 38 1 
IS 16 24 

13 40 58 
13 52 7 



Ann. 
Vat. 
add. 



a. 

8.1 
3j0 
8.0 
8.« 
2.2 
3.4 
8.1 
8.1 
3.8 
4.2 



8.4 
4.4 

2.9 
8.8 
8.2 
2.2 
2.8 
8.3 
1.3 
2.6 



2.4 
3.8 
2.4 
3.2 
3.7 
2.1 
1.8 
1.6 
0.7 
8.0 



3.2 
3.7 
8.8 
3.1 
3.2 
3.3 
3.4 
3.1 
2.4 
4.1 



Declination. 



14 15 
43 12 
18 54 
34 44 
58 5 
22 40 
2 82 
8 25 
40 18 
49 16 



20N 

10 S 

16 S 

ON 

78 

7N 

2N 

56 N 

21 N 

42N 



16 
45 

8 
28 

6 
34 

9 

7 
62 
16 



6N 
14 N 
55 S 
35N 
36 N 

2S 
67 S 

8N 
36 27 8 
29 24S 



10 
49 
23 
27 
11 
10 
48 
22 



26 7 
32 14 
28 58 

5 88 
28 25 
39 82 
46 50 
64 5 
69 1 

7 56 



69 S 
53 N 

56 S 
50 N 
24 N 

88 

418; 

42 S 

57 8 
ISS 



12 

57 
62 
15 
62 
56 
58 
10 
50 
59 



40 54 N 

16 34 N 

80 6 N 
30 22N 
10 29 8 
10 21 S 
46 33 S 

17 10 8 
9 OON 

33 44 S 



Ann. Yar. 









+ 
-h 
+ 



+ 



+ 



20 
20 
19 
19 
17 
16 
15 
14 



+ 14 



8 
6 
6 
4 
4 
2 
2 
I 
2 
4 



6 

7 

7 

9 

8 

10 

10 

13 

15 



+ 15 



- 17 

- 19 

- 19 

- 20 
-f 20 
+ 20 
+ 20 
+ 19 

- 18 
■f 18 
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TABLE XXXVn. 



The Right Ascensions and Declinations of the Principal Fixed Stan, 

adapted to the Ist January, 1833. 



HamM. 


Maff. 


Rlglit 
Aacenikm 
In Time. 


4nna 
Var. 
a4d. 


DcelinaUoB. 


Abo. Yar. 


• Draeo 


2.3 

1 

1 
2.3 
2.3 

2 

2 

1 

2 

2 


h. m. s. 

13 69 63 

14 8 3 
14 28 68 

14 41 34 
16 8 3 

15 27 38 

16 36 2 

16 19 9 

17 7 12 
17 27 11 


8. 

1.6 
2.7 
4.4 
3.3 
3.2 
2.6 
2.9 
3.6 
2.7 
2 8 


o / » 

66 10 35 N 
20 3 21 N 
60 9 298 
16 19 3 8 

8 45 44 8 
27 16 69 N 

6 67 23 N 
26 3 11 8 
14 36 20 N 
12 41 20 N 


- 17 


a Bootes 


>.Aretmnu >.» 


- 19 


' Centanmi .•.*•..■ 


+ 16 


m Libra 


. .ZubeMeIg, . . 
,,Alpkaeea.., 


+ 16 


» Libra 

a Corona Boraalia . . . 
* $4rp6na t . • • . ^ . . • • 


+ 14 

- 12 

- 12 


a 8corpio 

a Hercoles 


. .Antabbs ... 
,.RMAlgetki 
. . Rtu Alhagui 


+ 9 
- 4 


a Sezpentarioa 


^ 2 


y Draeo 


..Rsfta^on... 

..Vega 

, .Altair .... 


2.3 

1 
1.2 
1.2 
1.2 

3 
2 
1 
2 

2 
2 


17 62 44 

18 31 17 

19 42 38 

20 12 23 

20 35 44 

21 14 36 

21 67 40 

22 48 24 
22 25 41 

22 66 27 

23 69 47 


1.4 
2.0 
2.9 
4.8 
2.0 
1.4 
3.8 
3.3 
2.9 
3.0 
3.1 


61 30J39 N 
38 88 00 N 
8 26 2N 
67 15 40 S 
44 41 18 N 
61 62 46 N 
47 46 38 8 
30 80 19 8 

27 10 29 N 
14 18 33 N 

28 24 ION 


— 1 


a Lyra 

a Aquila 

a Pare ,' 


+ 3 
+ 9 
- 11 


a C jgnns 

• Cepheui., 

a Crux , 


..Aridid 

. ,AUUrttimin . 


+ IS 
+ 16 
— 17 


a Pisoea Australia . . 
B Pesasus 


)...■.•...... 

. . FOM ALHAVT 

. . Scheai 


^ 19 

4- 19 


B Poffasus 


. .Maroab.... 
. .Alpheruts . . 


4- 19 

+ 20 


• Andromeda 



If the placea of these stars are required for any time before the beginning of the year 
1833, multiplj the annual rariation, both in right aaoension and declination, bj the 
number of years before 1833, and subtract the product firom the right ascension standing 
in the table; but the product of the annual variation in declination must be added to, or 
subtracted from, the declination, according as the sign -f or — follow it ; but for sny 
years after 1833, the rariation in right ascension must be added to the right ascension 
in the table, and the rariation in declination must be either added to, or subtracted finom 
it according aa their signs are, to suit the declination to any succeeding year.— The annual 
rariation is set down for seconds, and decimals of a second. 
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1887 


1956 


2027 


2008 


9160 


9942 


2315 


2300 


2465 


2542 


2619 


269fe 


13 


14 


1819 


1880 


1957 


2028 


2099 


9160 


2943 


2316 


2301 


2466 


2543 


2620 


9699 


14 


15 


1821 


1800 


1059 


2020 


2100 


9179 


9945 


2318 


2302 


2467 


2544 


2021 


9701 


15 


16 


1822 


1801 


1960 


2030 


2102 


9173 


9946 


2310 


2394 


2460 


2546 


2623 


9702 


16 


IT 


1823 


1802 


1061 


2081 


2103 


9174 


9947 


2320 


2395 


2470 


2547 


9694 


9703 


17 


18 


1824 


1893 


1062 


2033 


2104 


9175 


9948 


2321 


9396 


2471 


2548 


9695 


9705 


18 


10 
20 


1825 


1894 


1963 


2034 


2105 


9176 


9950 


2323 


9397 


2472 


2549 


9697 


9706 


19 
20 


1826 


1895 


1964 


2035 


2106 


9178 


2251 


2324 


9399 


2474 


2551 


9698 


9707 


21 


1827 


1897 


1966 


2036 


2108 


9170 


2952 


2325 


9400 


2475 


2552 


9620 


9708 


91 


22 


1829 


1898 


1967 


2037 


2109 


9180 


2253 


2326 


9401 


2476 


2553 


263^ 


9710 


22 


2S 


1830 


1899 


1968 


2030 


2110 


9181 


2954 


2327 


9402 


2478 


9555 


2632 


9711 


23 


U 


1831 


1900 


1969 


2040 


2111 


9189 


2956 


2320 


2404 


2470 


9556 


2633 


9712 


24 


25 


1832 


1001 


1970 


2041 


2112 


9184 


9957 


2330 


2405 


2480 


9557 


2634 


9714 


25 


26 


1883 


1902 


1071 


2042 


2114 


9185 


2258 


2331 


2406 


2481 


9558 


2636 


2715 


26 


27 


1834 


1004 


1073 


2043 


2116 


9186 


2250 


2332 


2408 


2483 


9550 


2637 


2716 


27 


28 


1836 


1005 


1974 


2044 


2116 


9187 


2261 


2334 


2400 


2484 


9561 


2638 


2718 


28 


20 


1837 


1006 


1975 


2046 


12117 


9180 


2262 


2335 


2410 


2485 


2562 


2640 


2710 


20 
80 


SO 


1838 


1907 


1976 


2047 


2118 


9100 


2263 


2336 


2411 


2486 


2564 


2641 


2721 


SI 


1830 


1008 


1977 


2048 


2120 


9101 


2264 


2337 


^13 


2488 


2565 


2642 


2722 


31 


S2 


1840 


1000 


1978 


2049 


2121 


2192 


2265 


2330 


2414 


2480 


2566 


2644 


2723 


32 


3S 


1841 


1011 


1980 


2050 


2122 


2193 


2267 


2340 


2415 


2490 


2568 


2645 


2725 


33 


S4 


1842 


1012 


1981 


2052 


2123 


2195 


2268 


2341 


2416 


2402 


2560 


2646 


2726 


34 


85 


1844 


1013 


1982 


2053 


2124 


2196 


2260 


2342 


2418 


2403 


2560 


2648 


2727 


35 


SO 


1845 


1014 


1983 


2054 


2126 


2197 


2270 


2344 


2410 


2404 


2571 


2640 


2729 


36 


S2 


1846 


1015 


1964 


2055 


2127 


2198 


2272 


2345 


2420 


2495 


2573 


2650 


2730 


37 


S8 


1847 


1016 


1985 


2056 


2128 


2199 


2273 


2346 


2421 


2497 


2574 


2652 


2731 


38 


SO 


1848 


1918 


1987 


2058 


2120 


2801 


2274 


2347 


2423 


2498 


2675 


2653 


2733 


39 
40 


40 


1849 


1919 


1988 


2059 


2130 


2202 


2275 


2349 


2424 


2499 


2577 


2654 


2734 


41 


1850 


1920 


1989 


2060 


2132 


2903 


2277 


2350 


2425 


2501 


2578 


2655 


2735 


41 


42 


1852 


1021 


1990 


2061 


2133 


2204 


2278 


2351 


2426 


2602 


2570 


2657 


2737 


42 


4S 


1853 


1922 


1991 


2062 


2134 


2206 


2279 


9359 


2428 


2503 


2581 


2658 


2738 


43 


44 


1854 


1923 


1993 


2003 


2135 


2207 


2280 


9354 


2420 


2504 


2582 


2659 


2730 


44 


45 


1855 


1925 


1994 


2065 


2136 


2208 


2281 


9355 


2430 


2506 


2583 


2661 


2741 


45 


46 


1856 


1926 


1995 


2066 


2138 


2209 


2283 


9356 


2432 


2507 


2584 


2662 


2742 


46 


47 


1857 


1927 


1996 


2067 


2139 


2210 


2284 


2357 


2433 


2508 


2586 


^3 


2743 


47 


48 


1850 


1928 


1997 


2068 


2140 


2212 


2285 


2350 


2434 


2500 


2587 


2665 


2745 


48 


40 


1860 


1929 


1998 


2060 


2141 


2213 


2286 


2860 


2435 


2511 


2588 


2606 


2746 


40 


50 


1861 


1930 


2000 


2071 


2142 


2214 


2288 


2361 


2437 


2512 


2500 


2667 


2747 


50 


51 


1862 


1032 


2001 


2072 


2144 


2215 


2280 


2362 


2438 


2513 


2501 


2660 


2749 


51 


52 


1863 


1033 


2002 


2073 


2145 


2217 


2290 


2364 


2430 


2515 


2502 


2670 


2750 


52 


5S 


1864 


1034 


2003 


2074 


2146 


2218 


2901 


2365 


2440 


2516 


2504 


2671 


2751 


63 


54 


1865 


1035 


2004 


2075 


2147 


2210 


9293 


2366 


2442 


2517 


2505 


2673 


9753 


54 


55 


1867 


1036 


2005 


2077 


2148 


2220 


9294 


2367 


2443 


2518 


2506 


2674 


9754 


55 


56 


1868 


1037 


2007 


2078 


2150 


9221 


9995 


2360 


2444 


2510 


2597 


2675 


9765 


56 


57 


1869 


1939 


2008 


2079 


2151 


2223 


9996 


2370 


2445 


2521 


2599 


2677 


2757 


57 


58 


1870 


1940 


9000 


2080 


2152 


2224 


9296 


2371 


2447 


2522 


2590 


2078 


2758 


58 


50 
M 


1871 


1041 


2010 


2081 


2153 


2225 


2299 


2372 


2448 


2524 


2001 


2670 


2759 


69 


2»o 


30' 


31^ 


32' 


33^ 


34» 


35« 


37* 


38^ 


39^140*1 


41« 


M 




m^mt 
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M 


42^ 


43^ 


44** 


45" 


46" 


47** 


48" 


49** 


50" 


51" 


52" 


53« 


54" 

8839 


M 


U 


2761 


2841 


2924 


3007 


3093 


3180 


3268 


3358 


3450 


3544 


3640 


3739 





1 


2762 


2842 


2925 


3008 


3094 


3181 


3269 


3360 


3452 


3545 


8642 


3740 


8840 


1 


2 


2763 


2844 


2927 


3010 


3095 


3183 


3271 


3361 


8454 


3547 


3648 


8742 


8842 


a 


3 


2765 


2845 


2928 


3011 


3097 


3184 


3272 


3363 


3455 


8549 


3645 


3744 


8844 


s 


4 


2766 


2847 


2929 


3013 


3098 


3186 


3274 


3364 


8457 


3550 


3647 


8745 


3845 


4 


6 


2767 


2848 


2931 


3014 


3100 


3187 


3275 


3366 


3458 


3552 


3648 


8747 


3847 


6 


6 


2769 


2849 


2932 


3015 


3101 


3189 


3277 


3367 


3460 


3553 


3650 


3749 


8849 


6 


7 


2770 


2851 


2934 


3017 


3103 


3190 


3278 


3369 


3461 


3555 


3652 


3750 


3051 


7 


8 


2771 


2852 


2935 


3018 


3104 


3191 


3279 


3370 


3463 


3557 


3653 


8752 


8852 


8 


9 


2773 


2853 


2936 


3020 


3106 


3193 


3281 


8372 


3404 


3558 


8655 


8754 


8854 


9 


10 


2774 


2855 


2938 


3021 


3107 


3194 


3282 


3373 


3466 


3559 


3656 


3755 


8850 


10 


11 


2776 


2856 


2939 


3023 


8108 


3196 


3284 


3375 


3458 


3561 


3658 


3757 


8857 


11 


12 


2777 


2858 


2941 


3024 


3110 


3197 


3285 


3376 


3469 


3563 


3660 


3759 


8859 


la 


13 


2778 


2859 


2942 


3025 


3111 


3199 


3287 


3378 


3471 


3565 


3661 


3760 


8861 


IS 


14 


2780 


2860 


2943 


3027 


3113 


3200 


3288 


3379 


3472 


3566 


3663 


3761 


8863 


14 


16 


2781 


2862 


2945 


3028 


3114 


3202 


3290 


3381 


3474 


3568 


3665 


8763 


8864 


15 


16 


2782 


2863 


2946 


3030 


3116 


3203 


3292 


3383 


3476 


3569 


3666 


8765 


3866 


16 


17 


2784 


2864 


2948 


3031 


3117 


3205 


3293 


3384 


3477 


3571 


3668 


3767 


8868 


17 


18 


2785 


2866 


2949 


3032 


3119 


3206 


3295 


3386 


3479 


3573 


3670 


3769 


3869 


18 


10 


2786 


2867 


2950 


3034 


8120 


3208 
3209 


3296 


3387 


8480 


3574 


8671 


3770 


3871 


19 


20 


2788 


2869 


2952 


3035 


3121 


3298 


3389 


3482 


3576 


3673 


3772 


8878 


20 


21 


2789 


2870 


2953 


3037 


3123 


3211 


3299 


3390 


3483 


3577 


3674 


3774 


3875 


21 


22 


2791 


2871 


2054 


3038 


3124 


3212 


3301 


3392 


3485 


3579 


8676 


3775 


3876 


22 


23 


2792 


2873 


2956 


3040 


3126 


3214 


3302 


3393 


3486 


3581 


3678 


3777 


3878 


23 


24 


2793 


2874 


2957 


3041 


3127 


3215 


3304 


3395 


3488 


8582 


3679 


3779 


3880 


24 


25 


2794 


2875 


2959 


3042 


3129 


3217 


3305 


8396 


3490 


3584 


3681 


3781 


3881 


25 


26 


2796 


2877 


2960 


3044 


3130 


3218 


3306 


3398 


3491 


3585 


3683 


3782 


3888 


26 


37 


2797 


2878 


2961 


3045 


3132 


3219 


3308 


3399 


3493 


8587 


3684 


3784 


3885 


27 


28 


2799 


2879 


2963 


3047 


3133 


3221 


3310 


3401 


3494 


3589 


3686 


3786 


3887 


28 


29 


2800 


2881 


2964 


3048 
3050 


3134 


3222 
3224 


3311 


3403 


3496 


3590 


3688 


3787 


3888 
3890 


29 


30 


2801 


2882 


2966 


3136 


3312 


3404 


3497 


3592 


3689 


8789 


SO 


31 


2803 


2884 


2967 


3051 


3137 


3225 


3314 


3406 


3499 


3593 


3691 


3791 


3892 


81 


32 


2804 


2885 


2969 


3052 


3139 


3227 


3316 


3407 


3501 


3595 


3692 


8792 


3893 


S2 


S3 


2805 


2886 


2970 


3054 


3140 


3228 


3317 


3409 


3502 


3597 


3694 


3794 


8895 


SS 


34 


2807 


2888 


2971 


3055 


3142 


3230 


3319 


3410 


3504 


3598 


3696 


3796 


3897 


84 


35 


2808 


2889 


2973 


3057 


3143 


3231 


3320 


3412 


3505 


3600 


3697 


3797 


3899 


S5 


36 


2809 


2891 


2974 


3058 


3144 


3233 


3322 


3413 


3507 


3601 


3699 


8799 


3900 


S6 


37 


2811 


2892 


2976 


3060 


3146 


3234 


3323 


3415 


3508 


3003 


3701 


3801 


3902 


S7 


38 


2812 


2893 


2977 


3061 


3148 


3236 


3325 


3416 


3510 


3605 


3702 


3802 


3904 


38 


30 
40 


2813 
2815 


2895 


2978 


3062 


3149 


3237 


3326 


3418 


8512 


3606 


3704 


3804 


3906 


S9 


2896 


2980 


3064 


3150 


3239 


3328 


3419 


3513 


8608 


3706 


3806 


3907 


40 


41 


2816 


2897 


2981 


3065 


3152 


3240 


8329 


3421 


3516 


3609 


3707 


8807 


8909 


41 


42 


2818 


2899 


2983 


3067 


3153 


3242 


3331 


3423 


8516 


3611 


3709 


3809 


8911 


42 


43 


2819 


2900 


2984 


3068 


3155 


3243 


3332 


3124 


3518 


3613 


3711 


3811 


3912 


43 


44 


2820 


2902 


2985 


3070 


8156 


3245 


3334 


3426 


3519 


3614 


3712 


3813 


3914 


44 


45 


2822 


2903 


2987 


3071 


3158 


3246 


3335 


3427 


3521 


3616 


3714 


3814 


3916 


45 


46 


2823 


2904 


2988 


3072 


3159 


3248 


3337 


3429 


3523 


3618 


3716 


3816 


3918 


46 


47 


2824 


2906 


2990 


3074 


3161 


3249 


3338 


3430 


3524 


3619 


3717 


3818 


3919 


47 


48 


282Q 


2907 


2991 


3075 


3162 


3251 


3340 


3432 


3526 


3621 


3719 


3819 


3921 


48 


49 


2827 


2909 


2992 


3077 


3164 


3252 


3341 


3433 


3527 


3622 


3711 


3821 


3928 


49 
50 


50 


2828 


2910 


2994 


3078 


3165 


3254 


3343 


3435 


3529 


3624 


3722 


3823 


2925 


51 


2830 


2911 


2995 


3080 


8167 


3255 


3344 


3436 


3531 


3626 


3724 


3824 


8986 


51 


52 


2831 


2913 


2997 


3081 


3168 


3257 


8346 


3438 


3532 


3627 


3725 


3826 


8928 


52 


53 


2833 


2914 


2998 


3083 


3169 


3258 


3347 


8440 


3534 


8629 


3727 


8828 


3930 


53 


54 


2834 


2915 


2999 


3084 


8171 


3260 


3349 


8441 


3535 


3630 


3729 


3830 


3932 


54 


55 


2835 


2917 


3001 


3085 


3172 


3261 


3350 


3443 


3537 


3632 


3730 


3831 


3933 


55 


56 


2837 


2918 


3002 


3087 


3174 


3263 


3352 


3444 


3538 


3634 


8732 


38SS 


3585 


56 


57 


2838 


2920 


3004 


3088 


3175 


3264 


3354 


3446 


3540 


4635 


3784 


3835 


8987 


57 


58 


2839 


2921 


S005 


8090 


8176 


3266 


3355 


8447 


3542 


3687 


3735 


8836 


8988 


58 


59 
M 


2841 


2922 


3006 


3091 


8178 


8267 


3357 


3449 


8548 


3689 


8787 


8838 


3940 


59 


42^^ 


43" 


440 


45" 


46' 


47" 


48'' 


49" 


50^ 


51'' 


52" 


53^ 


54' 


M 






^^^ 
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MERIDIONAL PARTS. 








M 


55'' 


56' 


5r 


58** 


59^ 


66** 


er i 62" 


63" 


64" 


«5" 


66" 


67' M 





3942 


4048 


4156 


4267 


4382 


4500 


4621 


4747 


4877 


5010 


5160 


5296 


6444 





1 


3944 


4050 


4157 


4269 


4384 


4502 


4623 


4749 


4879 


5013 


5152 


6297 


6447 


1 


2 


3945 


4052 


4159 


4271 


4386 


4504 


4625 


4751 


4881 


6015 


5155 


5299 


6449 


2 


S 


3947 


4053 


4161 


4273 


4388 


4506 


4627 


4753 


4884 


5017 


5157 


5302 


6462 


8 


4 


3949 


4055 


4163 


4275 


4390 


4508 


4629 


4756 


4886 


5020 


5159 


5304 


6454 


4 


5 


3951 


4057 


4165 


4277 


4392 


4510 


4682 


4758 


4888 


5022 


6162 


5307 


6467 


6 


6 


3952 


4059 


4167 


4279 


4394 


4512 


4634 


4760 


4890 


6024 


5164 


5309 


6459 


6 


7 


3954 


4060 


4168 


4281 


4396 


4514 


4636 


4762 


4892 


5026 


5166 


6312 


6462 


7 


8 


3956 


4062 


4170 


4282 


4898 


4516 


4638 


4764 


4895 


6029 


5169 


5314 


6465 


8 


9 
10 


3958 


4064 


4172 


4284 


4400 


4518 


4640 


4766 


4897 


5081 


5171 


5317 


5467 


9 


3959 


4066 


4174 


4286 


4402 


4520 


4642 


4768 


4899 


5033 


5174 


5319 


6470 


10 


11 


3961 


4068 


4176 


4288 


4404 


4522 


4644 


4770 


4901 


5030 


6176 


6322 


6472 


11 


12 


3963 


4069 


4178 


4290 


4406 


4524 


4646 


4773 


4903 


5088 


5178 


5324 


6476 


12 


Is 


3965 


4071 


4180 


4292 


4407 


4526 


4648 


4775 


4906 


5040 


5181 


5327 


64T7 


18 


14 


3966 


4073 


4181 


4294 


4409 


4628 


4650 


4777 


4908 


5042 


6133 


6320 


6480 


14 


15 


3968 


4075 


4183 


4296 


4411 


4530 


4652 


4779 


4910 


5045 


5185 


6332 


6488 


16 


16 


3970 


4077 


4185 


4298 


4413 


4532 


4654 


4781 


4912 


5047 


6188 


5334 


6486 


16 


17 


3972 


4078 


4187 


4300 


4416 


4534 


4656 


4783 


4915 


5049 


6190 


5837 


6488 


17 


18 


3973 


4080 


4189 


4301 


4417 


4537 


4659 


4786 


4917 


5052 


6103 


6389 


6490 


18 


19 

20 


3975 


4082 


4191 


4303 


4419 


4539 


4661 


4788 


4919 


5054 


5195 


6842 


6498 


19 


3977 


4084 


4193 


4306 


4421 


4641 


4663 


4790 


4921 


5056 


6197 


5347 


6496 


20 


dl 


3979 


4086 


4194 


4807 


4423 


4543 


4665 


4792 


4923 


6059 


6200 


6498 


91 


22 


3980 


4087 


4196 


4309 


4425 


4545 


4667 


4794 


49^ 


5061 


5202 


6849 


6501 


92 


23 


3982 


4089 


4198 


4311 


4427 


4547 


4669 


4796 


4928 


5063 


6206 


6851 


6608 


23 


24 


3984 


4091 


4200 


4313 


4430 


4549 


4671 


4798 


4930 


6066 


5207 


5864 


6606 


94 


25 


3986 


4093 


4202 


4315 


4431 


4551 


4673 


4801 


4932 


5068 


6209 


6866 


6609 


96 


26 


3988 


4095 


4204 


4317 


4433 


4553 


4675 


4803 


4035 


6069 


5212 


6859 


6611 


96 


27 


3989 


4096 


4205 


4319 


4435 


4555 


4677 


4805 


4937 


6073 


5214 


5861 


6514 


97 


28 


3991 


4098 


4207 


4320 


4437 


4557 


4679 


4807 


4939 


5075 


5217 


6364 


6516 


98 


29 


3993 


4100 


4209 


, 4822 


4439 


4559 


4682 


4809 


4941 


5077 


5219 


6866 


5519 


99 


30 


8995 


4102 


4211 


4324 


4441 


4361 


4684 


4811 


4944 


5079 


6221 


5369 


662^ 


'80 


31 


3996 


4104 


4213 


4326 


4443 


4563 


4686 


4814 


4945 


5082 


6224 


5372 


6624 


81 


32 


3998 


4106 


4215 


4328 


4445 


4565 


4688 


4816 


4948 


6084 


5226 


6874 


5527 


S9 


33 


4000 


4107 


4217 


4330 


4447 


4567 


4690 


4818 


4950 


5086 


6229 


5877 


6529 


SI 


34 


4002 


4109 


4219 


4832 


4450 


4569 


4692 


4820 


4953 


6089 


6281 


5879 


6632 


84 


35 


4003 


4111 


4220 


4331 


4451 


4571 


4694 


i(4822 


4955 


5091 


6234 


6882 


6585 


86 


36 


4005 


4113 


4222 


4336 


4453 


4573 


4696 


4824 


4957 


5093 


6236 


6384 


6637 


86 


37 


4007 


4115 


4224 


4338 


4456 


4575 


4698 


4827 


4959 


5096 


5238 


5367 


6630 


S7 


38 


4009 


4116 


4226 


4340 


4457 


4577 


4700 


4829 


4962 


5098 


6241 


6389 


6643 


88 


39 
40 


4011 


4118 


4228 


4342 


4459 


4579 


4703 


4831 


4964 


5101 


5243 


6892 


6646 


89 
40 


4012 


4120 


4230 


4343 


4461 


4581 


4705 


4833 


4966 


5103 


6246 


6394 


6648 


41 


4014 


4122 


4232 


4345 


4468 


4583 


4707 


4835 


4968 


5105 


5248 


6897 


6560 


41 


42 


4016 


4124 


4238 


4347 


4465 


4585 


4709 


4837 


4971 


5107 


5251 


5899 


6663 


49 


43 


4018 


4126 


4235 


4349 


4467 


4687 


4711 


4840 


4073 


5110 


5258 


6402 


6656 


4S 


44 


4019 


4127 


4237 


4351 


4468 


4589 


4713 


4842 


4975 


6112 


5256 


5404 


5668 


44 


45 


4021 


4129 


4239 


4353 


4470 


4591 


4716 


4844 


4977 


5114 


6258 


6407 


5661 


46 


46 


4023 


4181 


4241 


4355 


4472 


4593 


4717 


4846 


4980 


5117 


5260 


6409 


6564 


46 


47 


4025 


4138 


4243 


4357 


4474 


4596 


4719 


4848 


4982 


5119 


5263 


5412 


6666 


47 


48 


4026 


4135 


4245 


4359 


4476 


4698 


4722 


4851 


4984 


5122 


5265 


6414 


6669 


48 


49 
50 


4028 
4030 


4136 


4247 


4361 


4478 


4600 


4724 


4858 


4986 


5124 
5126 


5268 
6270 


6417 


6672 


49 


4138 


4248 


4363 


4480 


4602 


4726 


4865 


4989 


6419 


6574 


60 


51 


4032 


4140 


4250 


4366 


4482 


4604 


4728 


4857 


4991 


5129 


5272 


5422 


5677 


61 


52 


4034 


4142 


4252 


4367 


4484 


4606 


4730 


4850 


4993 


5131 


6276 


6425 


6580 


69 


53 


4035 


4144 


4254 


4369 


4486 


4608 


4732 


4862 


4995 


6133 


6277 


5427 


6682 


68 


51 


4037 


4146 


4256 


4871 


4488 


4610 


4734 


4864 


4998 


6136 


6280 


6420 


6686 


64 


55 


4039 


4147 


4258 


4372 


4490 


4612 


4736 


4866 


5000 


6188 


5282 


6482 


6687 


66 


56 


4041 


4149 


4259 


4374 


4492 


4614 


4738 


4868 


5002 


6140 


6285 


5485 


6690 


66 


67 


4043 


4151 


;4262 


4376 


4494 


4616 


4741 


4870 


5005 


5143 


5287 


5487 


6693 


67 


58 


4044 


4153 


4264 


4378 


4496 


4618 


4743 


4873 


5007 


5145 


5200 


6480 


6605 


68 


69 


4046 


4165 


4266 


4380 


4498 


4620 


4745 


4875 


5009 


6147 


6202 


6442 


6698 


69 
M 


M 


55^ 


56"* 


57' 


58° 


59« 


60° 


61« 


62* 


63* 


64' 


65° 


eer 


67° 
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^^^ 








J 
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TABLE XXXVIII. 








1 






MERIDIONAL PARTS. 












M 


e^ 


«9« 


70* 


7r 

6116 


72* 


73* 

6508 


740 


75* 


70^ 


77** 


78** 


1^ 


80" 
8848 


M 






5601 


5765 


50S6 


6805 


6715 


6080 


7179 


748t> 


7714 


8015 


1 


560S 


5767 


60S0 


6119 


6908 


6507 


6718 


6943 


7183 


7441 


7718 


8020 


8849 


1 


1 


5606 


5770 


5042 


6199 


6811 


6510 


6722 


6947 


7187 


7445 


7723 


8025 


8855 


9 


s 


5600 


577S 


5015 


6195 


6815 


6514 


6720 


6951 


7191 


7460 


7728 


8010 


8861 


S 


4 


5611 


6776 


5048 


6198 


6818 


6517 


6720 


6955 


7196 


7454 


7733 


8086 


8366 


4 


5 


5614 


5770 


5051 


6181 


6821 


6521 


6788 


6959 


7200 


7450 


7738 


8041 


8872 


5 


6 


5617 


5781 


5054 


6IS4 


6824 


6594 


6787 


6963 


7904 


7463 


7748 


8040 


8878 


6 


7 


5690 


5784 


5056 


6187 


6828 


6597 


6740 


6966 


7908 


7467 


7747 


8052 


8884 


T 


8 


5699 


5787 


5050 


6140 


6881 


6581 


6744 


6970 


7219 


7472 


7752 


8057 


8990 


8 


9 
10 


5695 


5700 


6069 


6ia 


6884 


66S4 


6748 


6074 
0078 


7216 


7476 


7757 


8002 


8805 



10 


5698 


570S 


6065 


6147 


6U7 


6588 


6751 


7221 


7481 


7769 


8068 


8401 


11 


56S0 


5705 


5068 


6150 


6841 


6541 


6755 


6089 


7225 


7485 


7767 


8078 


8407 


11 


10 


56SS 


5708 


5071 


6158 


6844 


6545 


6750 


6986 


7229 


7400 


7772 


8078 


8418 


19 


IS 


56S6 


5801 


5074 


6156 


6847 


6548 


6762 


6990 


7283 


7401 


7777 


8084 


8410 


19 


14 


56S8 


5804 


6077 


6150 


6850 


6562 


6766 


6994 


7237 


7499 


7782 


8080 


8425 


14 


16 


5641 


5807 


5080 


6169 


6854 


6555 


6770 


6098 


7242 


7504 


7786 


8004 


8481 


15 


10 


5644 


6800 


508S 


6165 


6857 


6559 


ons 


7009 


7246 


7508 


7701 


8100 


8487 


16 


17 




5819 


5086 


6168 


6860 


6562 


6777 


7006 


7250 


7518 


7706 


8105 


8442 


17 


18 




5815 


508]^ 


6171 


6864 


6565 


6781 


7010 


7254 


7517 


7801 


8110 


8448 


18 


10 


5659 


5818 


5009 


6175 


6867 


6569 


6784 


7014 


7258 


7522 
7526 


7806 


8116 


8454 


19 
90 


00 


5655 


5891 


5005 


6178 


6870 


6579 


6788 


7018 


7268 


7811 


8191 


8400 


11 


5657 


6894 


5008 


6181 


6878 


6576 


6702 


7021 


7267 


7581 


7816 


8197 


8466 


91 


SO 


5660 


5890 


6001 


6184 


6877 


6579 


6703 


7025 


7271 


7535 


7821 


8139 


8472 


92 


OS 


566S 


5899 


6004 


6187 


6880 


6583 


6709 


7029 


7275 


7540 


7826 


8187 


8478 


99 


24 


5665 


5889 


6007 


6100 


6888 


6586 


6803 


7033 


7280 


7545 


7831 


8148 


8484 


94 


09 


5668 


58S5 


6010 


6108 


6887 


6590 


0807 


7037 


7284 


7540 


7886 


8148 


8400 


95 


90 


5671 


58S8 


601S 


6106 


6800 


6508 


6810 


7041 


7288 


7554 


7811 


8154 


8496 


96 


97 


5674 


5841 


6016 


6900 


6808 


6597 


6814 


7045 


7292 


7558 


7846 


8150 


8502 


97 


98 


5676 


5844 


6010 


6908 


6807 


6600 


6818 


7040 


7297 


7563 


7851 


8165 


8508 


98 


90 


5670 


6846 


6099 


6906 


6400 


6604 


6821 


7053 


7301 


7567 


7856 


8170 


8518 


90 
SO 


SO 


5689 


5840 


6095 


6200 


6408 


6608 


6825 


7057 


7305 


7572 


7801 


8176 


8520 


SI 


5685 


5852 


6098 


6912 


6407 


6611 


6829 


7001 


7809 


7577 


7866 


8181 


8526 


81 


S9 


5687 


5855 


60S1 


6215 


6410 


6015 


08S3 


7065 


7814 


7581 


7871 


8187 


8532 


89 


ss 


5600 


5858 


60S4 


6910 


6418 


6618 


6887 


7069 


7818 


7580 


7876 


8192 


8539 


89 


S4 


560S 


5861 


60S7 


6999 


6417 


6622 


6840 


7078 


7322 


7501 


7881 


8196 


8545 


84 


SS 


5605 


6864 


6040 


6995 


6420 


6625 


6844 


7077 


7327 


7508 


7886 


8903 


8551 


85 


S6 


5608 


5866 


6048 


6998 


6428 


6620 


6848 


7081 


7881 


7600 


7891 


8200 


8557 


86 


S7 


6701 


5860 


6046 


6281 


6427 


6688 


6852 


70M 


7835 


7605 


7896 


8214 


8568 


87 


S8 


6704 


5879 


6040 


6281 


6480 


6686 


6855 


7080 


7340 


7609 


7901 


8220 


8569 


88 


SO 


6705 


5875 


6059 


6288 


6488 


6689 


6850 


7093 


7844 


7614 


7906 


8225 
8231 


8575 


00 


40 


5700 


5878 


6055 


6241 


6487 


6648 


6868 


7007 


7848 


7619 


7011 


8589 


40 


41 


5719 


5881 


6058 


6944 


6440 


6646 


6867 


7101 


7858 


7628 


7917 


8236 


8588 


41 


49 


5716 


5884 


6061 


6947 


6448 


6650 


6870 


7105 


7357 


7628 


7922 


8242 


8504 


49 


4S 


5717 


5887 


6064 


6950 


6447 


6654 


6874 


7100 


7861 


7633 


7927 


8248 


8800 


48 


44 


5790 


5880 


6067 


6958 


6450 


6657 


6878 


7114 


7866 


7687 


7932 


8258 


8006 


44 


45 


579S 


5802 


6070 


6957 


6458 


6661 


6882 


7118 


7870 


7642 


7987 


8259 


8619 


45 


46 


6796 


5805 


6074 


6960 


6457 


6664 


6886 


7122 


7875 


7647 


7942 


8204 


8619 


46 


47 


5798 


5808 


6076 


6268 


6460 


6668 


6889 


7126 


7870 


7652 


7947 


8270 


8625 


47 


48 


67S1 


5001 


6070 


6966 


6464 


6671 


6808 


7130 


7883 


7656 


7952 


8276 


8631 


48 


40 
50 


57S4 


5004 


6089 


6269 


6467 


6675 


6897 


7134 


7888 


7661 


7958 


8281 


8687 


49 


5787 


5007 


6085 


6978 


6470 


6679 


6901 


7138 


7302 


7666 


7968 


8287 


8644 


50 


61 


5740 


5010 


6088 


6276 


6474 


6682 


6005 


7149 


7806 


7671 


7968 


8203 


8650 


51 


59 


5749 


6013 


6001 


6270 


6477 


6686 


6009 


7146 


7401 


7675 


7978 


8208 


8651 


59 


6S 


5745 


5016 


6004 


6289 


6481 


6680 


0912 


7150 


7405 


7680 


7978 


8304 


8668 


58 


54 


5748 


5018 


6007 


6985 


6484 


6608 


6016 


7154 


7410 


7685 


7988 


8810 


8669 


54 


65 


6751 


5091 


6100 


698« 6487 
690« 6401 


6697 


6020 


7158 


7414 


7690 


7989 


8810 


8675 


55 


56 


5759 


6094 


6109 


6700 


6994 


7168 


7418 


7694 


7904 


8321 


8689 


56 


57 


5756 


5097 


6106 


6905 


6404 


6704 


6098 


7167 


7423 


7609 


7999 


8897 


QJUM 


57 


58 


5750 


5000 


6110 


6908 


6408 


6707 


0089 


7171 


7427 


7704 


8004 


8888 


8604 


58 


50 
M 


5769 


50SS 


6118 


6809 


6501 


6711 


6086 


7176 


7482 


7700 


8000 


8888 


8701 


50 


68''|60<' 


70* 


719 


720 


73^ 


74' 


75» 


76« 


770 


78* 


19^ 


SO'' 
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wm^ 
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M 



1 

1 
S 
4 
5 

7 
8 

10 



11 

la 

IS 

14 
15 
16 
17 
18 
19 
80 



ai 



84 
85 



87 



80 
SO 



SI 



ss 

S4 
S5 

S6 
S7 
S8 
SO 
40 



41 
48 
4S 

44 
45 

40 
47 
48 
40 
60 



61 



6S 
54 
55 
56 
57 
68 
60 
60 



TABLE XXXIX. 

NATURAL TANGENTS. 



000000 infinite. 017455 67.880008034081 88. 6S6a5S0584S8 



000801 S4S7 .7467 017746 56.S50500|OS6818 
000588 1718.87S80180S7 55.441617 

018388 

018610 

018010 

010201 



0006731145.0163 
001164850.43630 
001454 687.54887 
001745:578.05781 



001387489.71757 
008618 381 .970991080074 
008000343.77371 080365 



0** 

N Tng. N.CTang. 



008800318.58137 
00349ll886. 47773 
003782|864. 44080 
001073845.55108 
004363820.18166081880 



004654 



004945 802!81875J028408 44!638506 030873 85 .079767 057868 
005836 100.96419*028693 44 .066118 040164 84.8078861067660 



005587 
005818 



006100 1 63 . 70010.083566 



006400 
006601 
006081 
007873 
007563 
007854 
008145 
008436 
008787 



000018 
000309 
000600 
000801 
010181 



01047895.489475 



010763 



011054 00.463386088515 



011345 



013001 



013964 



017164 
017455 



N.CTn 



814.85768088111 



N Tog. 



008036 401 .10600 019498 51 . 803157 

019783 50.548506 



020656 
020947 
0218S8 



N.CTang. 



54.561800 
53.708587 
52.882100 
52.080673 



40.815726 



48.418084 
47.730601 



^ Ing. 



8^ I S** 

^.C.inng. NTng. 



086668 
086960 
037851 



88.309397 068700 
035503 88 . 166488 058991 
035705 87 .937883 053883 
036086 87.711740063575 



03637887 489863 



27.271486054158 
87.056657054450 
26.844084 064748 



037548 26 . 636600 056033 



40 . 103881 037834 86 . 431600 055325 



038125 96.880638>055617 
03841686.030736055900 



47.085343038707 



081520*46 .448868 038000 85 . 641 838 



180.93880 
171.88540 



082084 43.50818a'040450 84.718518 057068 
02327542.064077 040747)84. 54 17581058848 



166.85008083857 
140.46508084148 
143.8S718'084440 



137.50745 
138.21851 
187.38134 



188.77S06!086604 



084731 40.435837 042804 88.604537 060703 
08502880.065460 048495 88.538068050906 
085313 30.605895 048787 83.3717771060887 



10 4 . 17004|087050 36 . 066001 



08.008487 



88 . 148672 088806 84 . 7 151 16 



011636 86 .0S9791 



011087 83.843507 
018818 81.847041 



018600 79.043430 080071 
01880078.186348030868 



76.300000030663 



01338874.780165 
01367S 73.138001 



71.615070031486 



014855 70.153346 
014645 68.750087 



01483667.401854 
015187 66.105473 
015418 64.858008 
01570963.656741 
016000 62.400154 
016801 61 .888005 



N. Tang. 



80« 



080097 



45 .880351 030290 85 .4517001066784 



45.886141 039581 85.864361105707617.680616 



48.433464 



4 1 .016700 041330 84 . 106714 068887 



40.017418 



118.54018 085805 38.617738 043370 83.067677 060871 
114.68865 08618638.188460048661188.003766061163 



110 .80806.086477 37 .768613 043068 88.751808 061466 
107 .48648*086768 87. 857808 044844 88.608015 061747 



101 . 10600 087360 36 . 568650 044887 88 . 308007 068831 
08.817043'087641 36. 177506*0461 18 88.163060 



85.834888066801 



04 1 038 84 . 367600 068536 



087033 35 .800658 046410 88.0817101 
088884 85.43188a|0457Ol|81.881861 



86.060646 



84 . 867771 046676 81 .470401 064088 



34.08780804666781.836851064875 
080670133 .603600 047150 81 . 804040 064667 



33.866104 



030844 38.481805 048186 80.608880 066886 16. 
081136 38.118000|048617|a0.560116|066ia8|l6.188S4S 



081717 31.58880204080080.885308066718 
038000 31 .841577 049401 180. 806668|067004 



038300a0.050088 040783 80.087100 067807 



038501 30.688307 



83.046173 047748'a0.04506q065861 
88 .730864 048033180.818888 066644 



N.C.Tang. 



10.081107 



18.976688 
18.871068 
18.767754 
18.665568 



05386618.564473 



18.464471 
18.365537 
18.867664 
18.170807 
18.074077 



056408 



41 .410588 041681 84.086380 060110 16.015086 



04101888.850877 050411 



17.080160 
17.886310 
17.708448 
17.701680 
17.610660 



17.481386 
17.843156 
17.866800 
17.160337 



17.083784 
16.006067 



30.05677104807888.81866606057016.607466 88 



04463588.45400606803016.118006 



04500381.748660063400 16.748887 




046884 81 .606630 068701 



047460ni . 074664 064050 16 .394876 



31.880616 04800a80.446486 066480 



060076 



038888130.41 1580 050866 10.864601 067881 
038173 30. 144610 060668 10.740801 068178 
033465 80.88820005006010.687806068466 
033766 80.684400 051841 10.616684 068768 14.648838 
016588160.305820 034047 80.871106 061638 10.4051U 060060 14.488878 
016873150.866878 034888 80.188005 061884 10.806088 060848 14.481880 

034680 88.877080 058116 10.187980 060686 



58.861174 

67 .880068 084081188 .6868531058408 



10.070810 067580 14.706878 



10.061187 060097 



NCT nl N. Tang. NCTn| N. Tang. NCTn 

8P t BT* I 86^ 



16.831016 
16.740614 
16.668118 
16.687806 



16.488870 
16.840866 



16.878174 
16.106886 



16.048488 
16.068667 
15.804646 
16.881106 



16.676888 
16.604784 



15.688061 
16.468614 



15.3858681 
16.86705 



16.066788 
14.060784 
14.084417 



14.860616 



14.731670 
14.668680 
14.606016 



14. 
14.8006681 



N. Tang. 



341 



M 



00 



60 
68 
67 
66 
66 
64 
68 
68 
61 
50 



40 
48 
47 
46 
46 
44 
43 
48 
41 
40 



80 



87 



86 
84 



81 



SO 
88 
87 



84 
83 
88 

81 



10 
18 
17 
16 
16 
14 
18 
18 
11 
10 





8 
7 
6 

6 
4 
8 
8 
1 




242 



M 



1 

S 
4 
6 
6 
T 
8 
9 
10 



11 
IS 
IS 
14 
Ifi 
16 
17 
18 
10 
SO 



SI 
SS 



S4 
S5 
S6 
S7 



SO 

SO 



SI 



SS 
S4 
S6 

86 
S7 
88 
SO 
40 



41 
4S 
4S 
44 

45 
46 
47 
48 
40 
60 






51 
5S 
5S 

54 
56 
56 
67 
58 
50 
60 



TABLE XXXIX. 

NATURAL TANGENTS. 



069027 



070S1914 

070512 

070804 

071096 

071889 

071681 

071078 

072866 



07S55818 



072851 



4* 



NTng. 



078148 
0784S5 
07S7S8 
074020 
074813 
074605 
074898 
076100 
075488 
0757761 



076068 
076861 
076653 
076946 
077288 
0775S1 
077824 
078116 
078409 
078702 



078994 
070287 
070580 
070878 
080165 
080458 
080751 
081044 
081887 



081922 
082215 
082508 
082801 
088004 
068887 



08867011 



08426511. 
08465811. 



084851 
085144 
065487 



065780 11 



0860SS 
086816 
086600 
086008 
087106 



08748011 



N-CTang. 



U. 800666 087480 



.2411U 
182092 
123586 



14. 

14. 

14.0654501088661 

14.007856088954 

18.950719|089248 

18. 

18. 



18. 



894046 
837827 
782060 
726788 



080541 
080884 
000127 
090421 



18. 
IS. 
18. 
IS. 
18. 
13. 
18. 
18. 
18. 
18. 



671856090714 
617400091007 



568891 
609799 



456625091887 
408867 092180 
851518092474 
299574002767 
248081 098061 
196888093854 



13. 
18. 
18. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 



146127 



096757098941 
045760094284 
996160094628 



946924 



898058 005115 



840567 
801417 
768634 



IS. 
IS. 
IS. 
IS. 
IS. 
12. 
12. 
12. 
12. 



612300 



519942 
474221 



081629 12.250505 099226 



12.206716099620 

12.168SS6|00g818 

12. 

12. 

12. 

U. 



.120062 
.077102 
.08462S 
.998849 
.950870 



08897211.908682 



867282 
826167 



11. 
11. 
11. 



11. 
11. 
11. 
11. 
11. 



785888 
744779 
704500 
664405 
624761 
585204 
546008 
507154 
468474 
48005S 



NCTnlN.Tang. 
86* 



60 



NllBg. 



087782 
088075 
088368 



091800 
091694 



093647 



N.C.Tang. 



11 .430052 105104 9.6143645 



11.981886 
11.353970 
11.816304 
11.278885 
11.241712 
11.204780 
11.168089 
11.131635 
11.095416 
ll.p69431 



11 .023676 108841,9.2301627 



10.988150 
10.962850 
10.917775 
10.882021 
10.848288 
10.818872 
10.770678 
10.745687 
10.711918 



094821 



095408 
096702 
096996 



706206 096289 



10.644992 
10.611841 
10.578896 
10.546151 
10.518607 
10.481261 
10.449112 
10.417158 
10.385897 



659125 096588 



565997 097170 



10.858827 

096876|10.422447 

10.291255 



097464 
007757 



428881098051 
888768098845 
8S90S8 098688 
294600098932 



10 260249115114 



10.220428 
10.198789 
10.168882 
10.138064 
10.107954 
10.078031 



6° 



N T&g.lM.C.Tang. 



1053989.4878149 
1050939.4614116 
105987,9.4361631 
1062819.4090384 
106576|9. 3830663 
106869,9.3572355 
1071639.3316460 
1074589.3059936 
1077529.2805802 
108046'9.2553036 



108685 0.2061664 
108029,9.1802838 
1092239.1555436 
1095189.1309348 
109812,9.1064564 
1101079.0821074 
110401|9.0578867 
1106969.0337933 



NTng. 



122785 



8.1443464 



128080 
123875 
12SG71 
123966 
124261 
124557 
124862 
125147 
125448 
125738 



126034 
126829 
126625 
126921 



127512 
127807 
128103 
128399 



1109909.0098261 1286947.7703506 



10.678848 1112848.9859843 1289907. 7525S66 
1115798.9622668 1292867.7348028 
1118738. 9386726|l295827.7171486 
112168|8. 9152009 129877|7.6995735 
112468,8.8918505180173 
112757 8.8686206130469 
118052'8. 8456103 130765 



7.6820769 
7.6646584 
7.6173174 
7.6300583 
118641|8. 7996446,131857 7.6128657 



1133468.8225186131061 



113936 



114280 
114525 



10.048288 
10.018708 
100107 19.9898060 
10040i;9.96Q0724 
1006059.9816088 
100989;9.90S1|25 



1012829.8733828 1189488.4070515 



1015769.8448166119243 
101870!9. 8164140 
102164.9.7881782 



1024589.7600927 



102752 9.7321718 120428 



108046,9.7044075 
108840,0.6768000 
1086340,6493476 
108028I9. 6220486 



104222 9 . 5949022 121 899 



1048109.5410618 
1051049.6148645 



NCTnlN.Tang. 
84® 



115409 
115704 
115000 
116294 
116588 
116888 



8.7768874,131653 



8.7542461.131948 



N'C.Tang. 



8.1248071 
8.1053599 
8.0860042 
8.0667394 
8.0475647 
8.0281796 
8.0094885 
7.9905756 
7.9717565 
7.9530224 



7.93437581 
7.9158151 
7.8973396 
7.8789489 



1272167.8606423 



7.8424191 
7.8242790 
7.8062212 
7.7882453 



7.5957541 



7.5787179 



8.7317108 132244 7.5617667 



1 14820 8 . 7093077|1 32540 7 . 5448699 



8 .6870088,132836 7 .5280571 
8.66482231381327.5113178 
8.6427475 1334297.4946514 

7.4780676 
7.4615867 
7.4450855 
7.4287064 



1171788.5340172,13490917.4128978 
1174738.5125943,135205 7.3961595 
8.49127721355027.3799009 



117768 
118063 
118358 
118653 



120128 



120718 
121016 
121809 



8.6207833133725 
8.5989290|l84021 
8.5771838184317 
8.5555468134613 



8.4700651 
8.4489573 
8.4279531 



8.3862519 
1195888.3655586 
119838 8.8449558 



8.8244577 
8.8040586 
8.2837579 
8.2635547 
8.2484485 



1216048.2234384 



185798 
136094 
186390 
136687 
136983 
137279 



7.3638916 
7.3478610 
7.3318989 
7.8160047 
7.8001780 
7.2844184 



1375767.2687255 



8.2035239 



1046160.6679068 1221948.1837041 



122400,8.1630786 
122785 8.1443464 



NCTn'N.TaPg. 

88*» 



1378727.2530987 
1381697.2375878 
138465 7.2220422 
1387627.2066116 
1390587.1912456 
130355 7.1579487 
1396517.1607056 
1809487.1455308 
1402447.1304190 
1405417.1158697 



NCTn 



N. Tang. 
82« 



M 



60 



59 
68 
67 
56 
55 
64 
53 
52 
51 
50 



49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



89 
88 
87 

36 
85 
84 
88 

3S 
81 
SO 



29 
28 
27 
26 
25 
24 
23 



21 
20 



19 
18 
17 
16 
15 
14 
18 
12 
11 
10 



9 
8 
7 
6 
6 
4 
3 
2 
1 




M 



1 

S 
S 
4 
6 
6 
T 
8 
9 
10 



11 

la 

IS 

14 
15 
16 

ir 

18 

19 
SO 



SI 



S4 
25 



S7 

S8 
S9 
SO 



SI 

sa 
ss 

S4 

S6 
S6 
S7 
S8 

39 
40 



41 
4S 
4S 

44 
45 
46 
47 
48 
49 
50 



51 
58 
5S 
54 

55 
66 
57 

58 
59 
60 



TABLE XXXIX. 

NATURAL TANGENTS. 



243 



NTng. 



8^ 
N.C.Tang. 



1405417.1163607 



140838 

141134 

141431 

141728 

142034 

142321 

143618 

142915 6 

143212 

143508 



143805 

144102 

1443996 

1446966 

144993 

145290 

14558716 

145884 

146181 

1464786 



. 1003826 
.0854573 
.0705934 
.0557905 
.0410482 
.0263662 
.0117441 
.9971806 
.9820781 
.9682835 



.9538473 
.9395192 
.9262489 
.9110369 
.8968799 
.8827807 
.8687378 
.8547508 
.8408196 
.8269437 



95- 



Nrrng. N.C,TMig. 



1683846.31S7515 



1586836 
15898l|6 
1592796 
1595776 
1598766 
160174^ 
1604726 
160771 6 
1610696 
1613686 



.3018866 
.2900651 
.2782868 
.2665515 
.2548588 
.2432086 
.2316007 
.2200347 
.2085106 
. 1970279 



1467766 

147073 6 

1478706 

147667 

147964 

148262 

1485596 

1488566 

149154 

149451 



1497486 

15004616 

150343 

150641 

150938 



.8131227 
.7998565 
.7866446 
.7719867 
.7683826 
.7448318 
.7313341 
.7178891 
.7044966 
.6911663 



161666<6. 

161965 6. 

1622636. 

1625626. 

162860 

163159 

163458 

163756|6. 

164055 6. 

164354 6. 



1855867 
1741865 
1628272 
1515085 
1402S03 
1289923 
1177943 
1066360 
0955174 
0844881 



164653 6 

1649516 

1652506 

165549 

165848 

166147 

16644616 

166745 
167044 
167343 



151236 
151683 
151831 
152129 
152426 



152724 
153022 
153319 
153617 
153915 
154213 
154510 
154808 
156106 
156404 



.6778677 
.6646307 
.f>614449 
.6383100 
.6262268 
.6121919 
.5992080 
.6862739 
.6733892 
.6606538 



167642 5 
167941 5 
168240|6 
168539 
168888 
16918715 
169437 6 
1697366 
170035 6 
170334 6 



6,6477672 
6.5350293 
6.5223390 
6.6096981 
6.4971043 
6.4846681 
6.4720691 
6.4696070 
6.4472017 
6.4348428 



155702 
166000 
166298 
156596 
156894 
157192 
157490 
157788 
158086 
158364 



o 



6.4225301 
6.4102633 
6.3980422 
6.8858665 
6.3737359 
6.8616502 
6.3496099 
6.8876126 
6.8256601 
6.8187515 



WC Tn N. Tang. 
810 



170634 

170933 

17123316 

171632 6 

17183115 

172181 

172480 

17273015 

173039 

17332915 



1736295 
1739295 
1742286 
174528 5 
174828 5 
175128 5 
175427 5 
175727 5 
176027(5 
1768! 



.0783979 
.0623967 
.0614343 
.0405108 
.0296247 
.0187772 
.0079676 
.9971957 
.9864614 
.9757644 



.9651045 
.9544815 
.9438952 
.9333455 
.9228322 
.9123650 
.9019138 
.8916084 
.8811386 
.8708042 



.8605051 
.8502410 
.8400117 
.8298172 
.8196572 
.8095315 
.7994400 
.7893825 
.7793588 
.7693688 



.7694122 
.7494889 
.7395988 
.7297416 
.7199178 



T101256 193178 



075 

t5|1 



.7008668 
.6906394 
.68d9446 
.6712818 



NCTn|N.Tang. 



80® 



NTng. 



10^ I 

N.C.Tiing. 



ir 



176827 



176687 6.6016609 



176927 
177227 
177527 
177827 
178127 
178427 
178727 
179028 
179828 



6.6712818 



6.6520516 
6.6424838 
5.6829474 
5.6284421 
5.6139680 
5.6045247 
6.5951121 
5.5857302 



1796285 

179928 

180229 

180529 

1808S0!5 

1811805 

1814305 

1817815 

1820315 

182382*5 



.5670574 
.5577663 
.5485052 
.5898740 
.5800724 
.5209005 
.5117579 
.5086446 



.4845052 



N •I'ng. N.CTang.. M 



1943805.1445540 60 



194682:5.1366763 
194984|6. 1286224 
I95286'5. 1206921 
195588|5. 1127865 
1968906.1049024 
1961926.0970426 
1964946.0892061 
196796'5. 0818928 
197098|5. 0786025 
5 .5763786 197401 '5 .0658352 



197703 6 
19800516 
1983085 
1986105 
1989126 
1992166 
199517|6 
199820|5 



49S5604200122'4 



200425 



182632;5 
182983'5 
18S284'5 
1835345 
18883516 
1841365 
184437!5 
1847375 
1850385 
1853396 



.4754788 
.4664812 
.4575181 
.4485716 
.4396592 
.4307750 
.4219188 
.4130906 
.4042901 
.3955172 



.0580907 
.0508690 
.0426700 
.0349935 
.0278395 
.0197078 
.0120984 
.0045111 
.9969459 
.9894027 



200727 

'201030 

201383 

201635 

201938*4 

2022414 

202544 4 

:202847|4 

|2031494 



1856405 
185941 '5 
186242 5 
1865435 
1868445 
1871455 
187446*5 
187747i5 
188048'5 
1883595 



2034524 

.3867718'203756|4 
.3780588,2040684 
.86986802043614 
.86069932046644 
.3620626'204967|4 
205270 



.9818818 
.9748817 
.9669037 
.9594474 
.9520125 
.9445990 
.9372068 
.9298358 
.9224859 
.9151670 



.8434587 
.8348696205674 
.3263131206877 
.3177830206180 
.3092793 206483 



1886516 
188952'5 
1892536 
189555'5 
1898565 
190157|5 
1904595 



.8008018 206787 
.2928506 207090 
.'^839251207393 
.2755255'207697 
.2671517^208000 
.2588035'208304 
.2504809208607 
.2421836'208011 
.2389116209215 



1907605 
1910625 
191368|5.2256647i209518l4 



.90784U1 
.9005620 
.8932956 
.8860499 
.8788248 
.8716201 
.8644359 
.8572719 
.85012^2 
8430045 



.8369010 
.8288174 
.8217536 
.8147096 
.8076864 
.8006808 
.7936957 
.7867300 
.7797837 
.7728568 



191665'5 .2174428 209822 
191 966*5. 2092459 



1922685.2010738 



192570 
192871 



198475 
193777 
194078 
194880 



5.1929264 
5.1848035 
5.1767051 
5.1986811 
5 . 1605818 
5.15255571812253 



5.1445540 



NCTni N. Tang. 
79« 



211645 
211949 



818557 



NCTn 



4.7659490 
2101264.7590608 
2104294.7521907 
4.7458401 
2110374.7885083 
2113414.7816954 
4.7849018 
4.7181256 
4.7113686 
4.7046301 



N. Tang. 



78^ 



59 
58 
57 
56 
55 
54 
58 
58 
51 
50 



49 
48 
47 
46 
45 
44 
48 
48 
41 
40 



39 
88 
87 
86 
85 
34 
38 
82 
81 
SO 



29 
28 
27 
26 
25 
84 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
18 
12 
11 
10 



9 
8 
7 
6 
5 
4 
S 

a 
1 





I i 



244 



M 



1 
2 
3 
4 

5 
6 
7 
8 

10 



11 
18 
IS 
14 
15 
16 
IT 
18 
10 
20 



21 
22 
23 
24 
25 
26 
27 
28 
20 
30 



31 
32 
S3 
34 
35 
36 
37 
38 
SO 
40 



41 
42 
43 

44 

45 
46 
47 
48 
40 
60 



51 
52 
63 
64 
55 
66 
57 
58 
50 
60 



TABLE XXXIX. 

N4.TURAL TANGENTS. 



NTng.jN.C.Taog. 



212557 4.7046301 



2128014.6079100 
213165,4.6012083 



214900 
215204 



12* 



I 



13«4 



N Tng. 



230868 



4.8314750249328 



231175 
231481 



4.3257347 



2134604 .6845248'231788 4 .3142955 



4 . 3200070 249946 4 . 0008636 268573 



21S773'4. 67785051232004 4 .3086974250564 3.0000024 269197 
21407714 .67 12124 232401 4 .3029136 250873 3 .0860730 269509 

232707 4 . 2072440 251183 3 . 081 1660 260821 

233014 4 .2015885 251402 3 . 0762712 270133 

233321 4.2850472251801 3.0713868270445 

4.6448034 233627 4.2803100252111 3.0666137270757 



2143814.6645832 
2146864.6570721 



4.6518788 



21 5599 4^6382457 233034 4.2747066 252420 3 . 0616518 271060 



215003 
216207 
216512 
216817 
217121 
217426 
217731 
218035 
218340 



4.6317056 



4 .6251832 234548 4 .2635218 253080 3 .0510615 271694 



4.6186783 
4.6121008 
4.6057207 
4.5002680 



4.5804141 
4.4800120 
2186454.5736287 



218050|4. 5672615 
219254:4.5609111 
2105594.5545776 



234241 



N.C.Tang. 



14^ 



15' 



NTng.lN.UfanjjlN TngjN.CTang. 



249637 



250255 3 .9050223 268885 3 .7100658 



4.26010722527203.0568011 271382'3r6848475 



234855 4.2570501 253348 
2351624.2523023253658 



2354604.2468482 
2357764.2418177 



2530683.0375004 



254277 



4.5028325 2360834.23580002545873.0270207 



2363004.2302077 



236607 4 . 2248080 255207 
237004 4 .2103318 255517 



237312 4 .2138600 255826 
237610*4.2084106256136 



210864 



2201604.5419608 



220474 
220779 
221084 
221390 
221695 



222000 

222305 

222610|4 

222016 

22322114 

223527 

223832 

224137 

224443 

224748 



225054 
225360 
225665 
225971 
226277 
226583 
226889 
227194 
227500 
227806 



228112 

228418i4 

228724 

229031 

229337 

229643 

229949 

23025614 

230562 

23086814 



2379264.2029835 



4.5482608 



4.5356773 
4.5204105 



238234 
238541 



4.1075606256756 



4.1921510 



4.5231601230464 



4.5160261 
4.5107085 



239771 



240070 4 . 1 652008 25861 8 



.5045072 
.4983221 
.4921532 
.4860004 



238849 4 .1867546 257377 



2391564.1813713 



4.1760011257097 
4.1706440258307 



240386 4 . 1 500685 258928 
240694 4 . 1546501 250238 
2410024 
2413004 



.47086362416184 
.47374282410264 



.4676370242233 
.4615489242541 
.45547562428404 



4.4404181 



2434664 



243774 
244082 



4.3806040246241 



.3838054 
.3779317 
.3720731 
.3662293 
.3604003 
.3545861 
.3487866 
.3430018 
.3372316 
.3314759 



2465494 

246858 

247166 

247475 

2477844 

2480934 

248401 

248710 

249019i4 

249328 



NC Tn N. Tang. 



4.4433762 

4.4373500 

4.4313392 

4.4253430|2443004 

4.4193641244698 

4.41330962450074 

4.40745042453154 

4.4015164 245624 

4.3055077 2450324 



77' 



4 .0107809 267940 3 .7320508 



4.0058165 268261 



254807 3.0281563 



3.0183037 
3.0136420 



2564463.8001516 



2570663.8000448 



257687 3.8806805 



.1493446259549. 
.144051«2508S03 
.1387710260170" 
.1335046260481 
.1282400260701 
.1230070261102 
.1177784261413 
243158 4. 1 125614l261723|3 



.1073560,262034. 
.1021649*262346 3 
.0060852|2626563 
.0018178,262067 3 
.08666272632783 
.08151992635893 
.0763892*2639003 
.0712707J264211 3 
.0661643264523 3 
.0610700;264834 3 



.05508771265145 
.0509174'265457 
.0458590;265768 
.0408125'266079 
.0357770266301 
.0307550266703 
.0257440b67014 
.0207446267326 
.01575702676}/ 
.0107800267040 



3.0471331 
3.0428157 



3.0327141 



272006 
272310 
272631 
272944 
273256 
273569 



3.9089011 
3.0041710 



274507 3.6128911 
274820*3.6387444 
275133 3.6346064 
3 . 8047420 275446 3 . 6804771 
2757503.6263566 
2760723.6222447 



3.8853574 



3.8760142 
3.8713584 
3.8667131 



.8620782 
.8574587 
.8528306 
.8482358 
.8436424 
.8300301 
.8344861 
.8200233 
. 8253707 
.8208281 



.8162057 
.8117733 
.8072600 
.8027585 
.7082661 
.7037835 



,7893100282657 
.7848481282972 



.7803951 
.7759519 



NC Tn N. Tang. 



76' 



3.7715185 283914 
3.7670947 284229 
3.7626807 284543 
3.7682763 284858 
3.7538815 285172 
3.7404963 285487 
8.7451207285801 
3.7407646286115 
3.7363080 286431 
3.7820508 286745 



NCTn N.Tang. 



75« 



8.7277131 
3.7233847 



3.7147561 

3.71045581 

3.7061648 

8.7018830 

3.6076104 

3.6033460 

3.6800927 



3.6806115 
3.6763845 
3<6721665 
3.6670575 
3.6637575 
3.6505665 
3.6553844 



2738823.6512111 



274196 



3.6470467 



60 



50 
68 
67 
66 
65 
54 
63 
62 
51 
60 



40 
48 
47 
46 
45 
44 
43 
42 
41 
40 



276385 



3.6181415 



2766083.0140469 



277011 
277325 



277638 
277951 
278265 
278578 
278892 
279205 
279519 
279832 
280146 
280460 



8.6018146 
3.5077543 
3.5937024 
3.5806500 
3.5856241 
3.5815975 
3.5775704 
3.5735606 
3.5605681 
3.56557401 



280774 
281087 
281401 
281716 
282029 
282343 



283286 
283600 



3.6000600 
3.6058835 



3.5615000 
3.5576133 
3.5536449 
3.5496846 
3.5457325 
3.5417886 
3.5378528 
3.5339251 
3.5300054 
3.5260038 



3.5221002 
3.5182946 
3.5144070 
3.5105273 
3.5066555 
3.5027016 
3.4089356 
3.4950874 
3.4012470 
3.4874144 



39 



37 
S6 
•S 
S4 
33 



81 



28 
87 
26 
25 
U 



21 



19 
18 
17 
16 
16 
14 
13 
12 
11 
10 



9 
8 
7 
6 
5 
4 
S 

a 
1 
o 



NCTn N.Tang. 
740 



TABLE XXXIX. 

NATURAL TANGENTS. 



245 



M 



1 

a 
s 

4 

5 
6 

7 

8 

9 

10 



11 
11 
IS 
14 
15 
10 
IT 
18 
19 
90 

31 



2S 
24 
86 
26 
27 



29 
SO 



SI 
32 
3S 
S4 
Sft 
30 
S7 
S8 
S9 
40 



41 
42 
4S 
44 

45 
40 
47 
49 
49 
50 

51 
52 
68 
64 

55 
56 
57 
58 
50 
00 



286745 



287060 
287376 
287690 
288005 
288320 
288635 
288950 
289266 
289581 
2898963 



16« 



NTng. 



290211 
290527 
290842 
291158 
291473 
291789 
292105 
292421 
292736 
293052 



295897 
296214 



N.C.Taog. 



3.4874144 



.4835806 
.4797726 
.4769632 
.4721616 
.4683676 
.4645813 
.4608026 
.4670315 
.4532679 
.4495120 



3 



S. 4467635 309233 
3.4420226 309552 
3.4382891309871 
3.434563131018913 
3.4308446310508 3 
3.4271334 310827 3 
3.4234297 3111463 
3.4197333 811465 S 
3.4160443 311786 3 
3.41236263121043 



3.4086882 
3.4050210 
3.4018612 
3.3977086 
3.3940631 
3.3904249 
3.3867938 



293868 
298684 
294000 
294816 
294632 
294948 
295266 
29558118.8881699 



17« 



NTng. 



305731 



306049 

306367 

306685 

307003 

307322 

307640 

30794013 

308277 

308596 

308914 



8.3795531 
8.8759434 



312428 
312742 
313062 
313381 
313701 
814020 
314340 
314660 
314979 
315299 



N.C.Tang. 



3.2708526 



.2674529325241 
,2640596825663 



.2606728 
.2572924 
.2530184 
.2505508 
.2471895 
.2438346 
.2404860 
.2371438 



825885 
325207 
326528 
326850 
327172 
327494 
327817 
328139 



.2388078 
.2304780 
.2271546 
.2238378 
.2206263 
.2172215 
.2139228 
.2106304 
.2073440 
.2040688 



8.2007807 
8 1975217 
3.1942598 
3.1910089 
8.1877540 
3.1845102 
3.1812724 
3.1780406 
3.1748147 
3.1715948 



296530 
296846 
297163 
297480 
297796 
298113 
298480 
298747 
299068 
299380 



18<> 



f 



19« 



I 



NTng. 



325920 



N.C.Tang.lN 1 ng. N.C.Tang.f M 



3.077G835 344328 2. 9042109) 60 



3. 074G400 344653 2.9014688 
3 . 0716020 344979 2 . 8987314 
3 . 0685694345304 2 . 8959986 
8 .0655421 345630 2 . 8932704 
345955 2.8905467 



3.0625203 
3.0595038 
8.056492S 



3.0534870346933 



8.0504866 
8.0474915 



828461 

828783 

329106:3 

3294288 

32975l!8 

380073 3 

330896;3 

380718 3 

S3l04l|3 

3318643 



.0445018 
.0415173 
.0385381348563 



.0355641 
•0325954 
.0296820 
.0266737 
.0237207 
.0207728 



0178301350848 



851502 



351829 



3320103.0119603 
882333 3.0090330 
332650 3 .00011091852156 
832979 3 . 0081989 352483 
3333028.0002820 
833625 2.9973751 
3339492.9944734 
3342722.9915766 



834595 a . 9886850 354119 



3349192.9857983 
3352422.9829167 



3.3723408,315619,3.1683808 

3 . 3687453 315939I3 . 165 1728 

3 . 365 1668:316259 8 . 1619706:335566 2 . 9800400 

3 . 3616753;316679 8 . 1587744 SS5890 2.9771683 

3.3580008 31689913 .1555840 8362132.9743016 



299697 
800014 
800382 
8006491 



802870 



803828 



804459 
804777 
805095 
305413 
805781 



NCTb 



r 



3.8544338 
8.3508728 
8.3473191 
3.3487724 
3.3402326 



8.3366997 
8.3831736 
3.8296543 



3.3261419819782 3.12713178891302.9487227 



3009668.8226802 
8012883.3191878 
8010003.8156452 
3019188.8121598 
802285 8.3086811 
8025538.3052091 



3.3017438 



3035008.2948330 



3041418.2879487 



8.2846104 
8.2810907 
8.2770715 
3.2742588 
3.2708620 



N. Tang. 
73<> 



3172108.1623994 
3175393.1492207 
8178003.1400478 
318180 3.1428807 
318500'3. 1397194 



330587 2.9714399 
3308612.9685831 
337189 2.96.17312 
3375092.9628842 
8378332.9600422 



346281 
346607 



347259 
347586 



2.8878277 
2.8851132 
2.8824033 
2.8796979 
2.8769970 



8479112 
348237 2 



848889 
349216 
849542 
349869 
850195 
850522 



.8743007 
.8716088 
.8689215 
.8662386 
.8635602 
.8608863 
.8582168 
8556517 
.8528911 
.8502349 



831687,8 . 0148926 351 173 2 . 8476831 



862810 
353137 
353464 
353791 



354446 
354773 
355101 
355429 



2.8449356 
2.8422926 
2.8396589 
2.8370196 
2.8343896 
2.8317639 
2.8291426 
2.8265266 
2.8239129 



2.8213045 
2.8187003 
2.8161004 
2.8135048 



3557562.8109134 



818820,3 . 1366639 388157 2 :9572060 



8191418.1884141 
819461 '3. 1302701 



388481 2.9548727 858062 



3888062.9515453 



320103,3.1289991 
8204238.1208722 



820744 8 . 1 177509 340108 2 . 9402840 

3404282.9874807 



82100613. 1140858 
3218808.1116254 



821707 



322028 



3.1084210341077,2.9818885 



3.1053223 



803188 3 .2982861 822349,8. 1022291 



322070 3.0991416 



3.29138768229913.9960596 



828313 3.0929831 

323034.3.0899122 

323955 

324277 

324698 

824920 



NCTn 



3.0837809 
3.0807325 
8.0776835 



N. Tang. 
72« 



356084 
356412 
356740 
357068 



2.8083263 
2.8057433 
2.8031646 
2.8005901 



3578962.7980198 



357724 



858380 
358708 



339454 2 .9459050 859037 
8897792.9430921 869365 



340752 2 . 9846822 36035 1 



369694 
3600221 



360680 



3414022. 9290995361008 
34172712. 0263152;361337 

361666 
361995 
362324 



3420522.9235358 
342377 12. 9207610 
3427022.9179909 
343027 2 .9162256 362653 
3 . 0868468 343352 2 . 9124649362982 



2.7954537 
2.7928917 
2.7903339 
2.7877802 
2.7852307 
2.7826853 
2.7801440 
2.7776069 
2.7750788 
2.7726448 



343677i2.9097089 3633122. 7624588 



344002 2 . 9069576 363641 
844328:2. 9042109 863970 



NCTn|N.Tttng.|NC1^ 



2.7700199 
2.7674990 
2.7649822 
2.7624695 
2.7599608 
2.7674661 
2.7549664 



2.7499661 
2.7474774 



N. Tang. 



7r 



T 



70« 



69 
68 
57 
56 
55 
54 
63 
52 
51 

It 
49 
48 
47 
46 
45 
44 
43 
42 

41 
40 



39 
38 
37 
36 
35 
34 
38 
32 

31 

30 



29 
28 
27 
20 
25 
24 
23 
22 

21 

20 



19 
18 
17 
10 
15 
14 
13 
18 
11 
10 



9 

8 
T 
6 
5 
4 
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[ 



TABLE XXXIX. 

NATURAL TANGENTS. 



20' 



M 



303970 



1 

3 
4 

5 
6 

r 

8 



20 
if 

19 
13 
14 
16 
16 
17 
18 
19 
20 



21 
22 
23 
24 
25 
20 
27 
28 
20 
80 



31 
32 
S3 

84 
35 

SO 
87 
38 
39 
40 



41 
42 
43 
44 
45 
40 
47 
48 
49 
60 



51 
82 
53 
54 
55 
60 
67 
68 
69 
60 



N Tnj?. 



364300 

304629 

301959 

305289 

365018 

30594812 

300278 

360008 

306938 

307208 



30750b 

307928 

308259 

308589 

308920 

369250 

369581 

369911 

37024212 

370673 



370904 
371235 
371506 
371897 
372228 
372559 
372890 
373222 
373553 
373885 



374216 
374548 
374880 
376212 
375543 
376875 
376207 
370539 
370872 
377204 



N.C.Tang. 



2.7474774 



.7440927 
.7425120 
.7400352 
.7375023 
.7350934 
.7326284 
.7301674 
.7277102 
.7252509 
.7228076 



.7203620 
.7179204 
.7154826 
.7130487 
.7106186 
.7081923 
.7057699 
.7033513 
.7009364 
.6985254 



2.6961181 
2.6937147 
2.6913149 
2.0889190 
2.6865267 
2.6841383 
2.6817536 
2.6793725 
2.6769951 
2.6746215 



2.6722516 
2.6698853 
2.6675227 
2.6651638 
2.6628085 
2.8004509 
2.0681080 
2.0567645 
2.6584238 
2.6510807 



3775302 

377809|2 

378201 

3785S4 

3788062 

379199 

379632 

379804 

380197 

380530 



2. 



380863 

3811962 

381530 

381803 

38219012 

S82630 

38280812 

S8S107 

388630 

3888642 



.6487581 
.6464232 
.6440909 
.6417741 
.6394549 
.6371392 
.6348271 
.6325186 
.6302180 
.0279121 



2. 
2. 



2. 
2. 



0250141 
0233190 
6210280 
6187411 
6164571 
6141766 
6118995 
6096259 
6073558 
0060691 



NC rn| N. Tang. 



21' 



NTng. 



383864 



2.6050891 



384198 

384532 

384866 2 

385200 

38568412 

385868 

386202 

386536 

386871 

387205 



387540 
387874 
388209 
388544 
388879 
389214 
389549 
389884 
390219 
390564 



390889 
391225 
391600 
391890 
39223112 

392567 
392903 
393239 
393576 
393911 



394247 

394583 

394919|2 

395265 

396692 

395928 

396265 

396601 

390938 

397275 



307011 

397048 

398285 

398622 

898960 

399297 

399634 

399972 

40030912 

400647 



N.C.Tang. 



404026 



404365 
6005059404708 



.6028258 

n 



.59880951405042 2.4088810 

2.4668191 
.6938063 406719 2.4647596 

.4627030 



,5916606406058 
.5893177 400397 



.6870782 
.6848421 



406736 
407075 



2.5826094 407414 



2.6803800 40776S 2 
2.5781539408092 2 
2.5759312 408432 
2.5737118 408771 
2.5714957 409111 
2.6092830 409450 
2.6070735 40979012 
2.5648674 400130 
2.5026645 410470 
2.6604049 410810 



2. 
2, 



5582686 
6560756 
5638858 
5516992 
5495160 
6473359 
5451591 
6429865 
5408151 
5386470 



2, 
2, 



2, 
2. 
2, 
2. 
2, 
2. 
2. 



6364839 
6343231 
6321655 
5300111 
5278598 



5235667 416601 



5214249 
5192863 
5171507 



2.51501834179672 

2.5128890 418309 2 

2.5107629 4186512 

2.5086398|418993 2 

2. 

2. 

2. 

2. 



2. 



5065198 
5044029 
5022891 
5001784 
4980707 
4059061 



400984 2 

401822(2 

401660 

401997 

402335 

402673|2 

403012 2 

403360 2 

4036882 

404026 



69» 



.4938645 
.4917660 
.4896706 
.4876781 
.4864887 
.4834023 



4792380423788 



.4771612 
.4750869 



NC Tn| N. Tang. 



68* 



22« 



N Tng. 



2.4750869 



411159 
411490 
411830 
412170 
412511 
412851 
413192 
413532 
413878 
414214 



2. 
2 



414554 
414895 
^16236 
415677 2 
4159192 



5257117 4102602 



416043 
417284 
417626 



4218892 



421781 

422074|2 

422417 

4227592 

423102 



4813190 423446 2 



424132 
424476 



N.C.Tang. 



2.4730155 424818 
2.4709470 425162 



4606494 4268802 



.4585987 
.4606510 



2.45450614279122 



.4524642 
.4504252 
.4483891 



.4463559429289 

.4443256 

.4422982 

.4402736 

.4382519 

.4362331 

.4342172 



2, 

2 

2, 

2. 

2. 

2. 

2. 

2, 

2. 

2, 



4322041 
4301038 



.4281804 432893 



4261819 
4241801 
4221812 
4201851 
,4181918 
4102013 
4142136 



4122286 
4102465 



2.4082672435850 
4062906 436197 



2. 
2. 
2, 
2, 



,4043168 
,4023467 
4002774 



3964490 
3944889 



.3926316 
•3905769 
.3880250 
.3866768 
.3847293 
.3827855 
.3808444 
.3789060 
. 8709703 



23^ 



NTng. 



424475 2.3558524 



2 
2 

425605 2 
426849 
4261922 



426536 



4272242 
4275682 



4282561 

428601 

428945 



2 

2 

2 

2 

4296.14 2 

4299792 

4303232 

430668 

431013 

48135812 



2. 



431703 
43204812 



2. 
2. 



432739 

433084 2 

4334302 

433776 

43412i|2 

434467 

434812 



2. 



486158 
435504 



436548 

4368892 

4872362 



3984118 4376822 



4379292 
438276 



419SS5 

419677 

4200192 

4203612 

4207042 

421040 2 . 3750372 44174812 



438622 
438969 
4393162 

439663 

440011 

44035812 

440705 

441058 

4414002 



2. 
2. 
2. 
2. 
2. 



4424432 



3731068 
3711791 
3692640|442791 
3078316 448139 
3654118 



2. 
2. 
2. 



3634946 
3615801 
8696683 
3677590 
3558524 



NCTn N.Tang. 



6F 



442095 2 



448487 2 



448836 
444188 
444532 
444880 
4462292 



N.C.Tang. 



2 



.3539483 
.3520469 
.3601481 
.3482519 
.3463582 
.3444072 
.3425787 
.3406988 
.3388006 
.3869287 



.8350506 

.3831748 

.3313017 

.3294311 

.32766301 

.3256976 

.3238846 

.3219740 

.3201160 

.3182606 



2. 
2^ 

2. 
2. 
2. 
2. 
2. 



3164076 
3145671 
8127092 
3108637 
3090206 
3071801 
3058420 
3036064 
3016732 
2998425 



2. 



2980148 
2901885 
2948661 
2926442 
2907257 
2889096 
2870960 
2862846 
2834768 
2810698 



2. 
2. 



2. 
2. 



2. 
2. 



2798668 
2780636 
27626a 
2744674 
2726729 
2708807 
2690909 
2673086 
2656184 
2637867 



2. 
2. 



2. 
2. 
2. 

2. 



2619664 
2601778 
2684016 
2566288 
2648672 
2580886 
2613221 
2496580 
2477908 
2460868 



NCTnl N. Tang. 



66» 



M 



50 
58 

sr 

66 
66 
64 
62 
58 
51 
50 



40 
48 
47 
46 
45 
44 
48 
48 
41 
40 



SO 

87 



84 
88 
S2 

81 



24 



81 

to 

18 
17 
16 
15 
14 
IS 
IS 
11 
10 





8 
T 
6 
5 
4 
S 
2 
1 



M 



1 

s 

4 
6 
6 
7 
8 
9 
10 



11 

la 

IS 
14 
16 
16 
17 
18 
19 
20 



21 
22 
2ft 
24 
26 
20 
27 
28 
29 
80 



31 
S2 
S9 
84 
86 
86 
87 
88 
39 
40 



41 
42 
48 

44 
46 
46 
47 
48 
49 
50 



61 
62 
68 
64 

66 
66 
67 
68 
69 
60 



TABLE XXXIX. 

NATURAL TANGENTS. 



247 



N 'I ng. N. C.TMig. N Tng. N.C.T img. NTng. N.C.T«ng. N 'rng.|N.C.Tto^. 



446229 2 . 2460368 466308 2 . 1446069 487783 2 . 0608038 609526 



446677 2 . 2442796 466662 2 . 1428793 488093 2 . 0487910 609892 
445926 2.2425247 4670162.1412537 488458 2.0472800510269 
446275 2.2407721 467371 2. 1396801 488813 2.0457708 510625 
446624 2.2390218 467725 2.1380085 489174 2.0442634 510992 
446973 2.23727884680802.1868890489534 2.0427578 511859 
447322 2.2355280 468484 9. 13477 14|489896|2. 0412540 511726 
447671 2.2337845 468789 2 . 1331559 



448020 2 . 2320433 469144 
448369 2.2308048 

4487 19 2 . 2285676 469864 



449068 
449418 
449768 
450117 
450467 
150817 
461167 
451517 
451868 
452218 2.2113234 



249 



2.1283213 491339 
2.2268831 4702092.1267187 491700 



2.2251000470564 
2.2238709470920 
2.2216482 471275 
2.2199177 471631 
2.2181944 471986 



2.2164733 
2.2147646 



2.2130379478054 
473410 



2 



452568 

452919 

453269 

453620 

453971 

454822i2 

151673 

455024 

455375 

455726 



4569782 
4564292 
456781 2 
4571822 
457484 2 
4578362 
4581882 
458540 2 
45889212 
459244 



45994912 
460301 
460654 
461006 



4613592 
4617122 



462065 
462418 
462771 



490256 

2.1315428 490617 

469499 2 .1299308 490978 



472842 
472698 



.2096112 
.2079012 
.2061934 
.2044878 
.2027843 
.2010831 
. 1993840 
.1976871 
. 1959023 
.1942997 



.11126003 
.1909210 
.1802340 
.1875610 
.1858691 



.1841894 479120 
.1826119479477 



1808864 
.1791681 



2.1774920 480551 



469696 2 . 1758229 480909 



2. 
2. 
2. 



2. 

2.1626460 

2.1608958 



468124 2 . 1692476 484496|2 
468478 2.1576015 484855 
463881 2. 1669675 485215 
464186 2. 1548166 485574 
464688 2 . 1626757 486933 
464892 2 . 16 10878 486298 
4662462.1494021 486653 



4656001.1477683 
466964 1« 1461366 
46680812.1446069 



NCT N.Tang. 
65« 



25 



2^251082492061 



2.1235046 
2.1219030 
2.1203084 
2.1187057 
2.1171101 
2.1155164 
2.1139246 



2.1123848494955 



478766 
474122 
474479 
474835 
475191 
475548 
475005 
476262 
476619 
476976 



2.1107470 
2.1091611 
2.1075771 
2.1069961 
2.1044150 
2.1028869 
2.0012607 
2.0996864 
2.0981140 
2.0965436 



177338 
477690 
478047 
478405 
478762 



479886 
480193 



2 

1741559481268 2 
17249114816262 
1708283 481984 2 
1691677 482848 2 
1675091 482701 2 
1658527 488060 2 
1641983488419 2 



483778 
484187 



487018 
487873 

487733 



492422 
492784 
493145 
498507 
498869 
494231 
494593 



2.0949751 498945 
2.0984085 499808 
2.0918487 499672 
2.0902809 500085 
2.0887200 500399 
2.0871610 500763 
2.0856089501127 
2.0840487 501491 
2.0824958 501855 
2.080948b 502219 



.0793942^583 
.0778465 



.0763007 
.0747567 
.0782146 
.0716743 
.0701859 
.0686094 
.0070646 
.0655818 



.0640008 506232 1 
2.0624716506598 I 
9.0609442 5069681 
2.0594187 5073291 
2.0578950 6076951 
2 06637825080611 
2.0648531 508427 1 
2.0638849 5087981 
2.0618185 5091591 
2.0508038 5095251 



NCTn N.Tang. 
64« 



26« 



2.0897519 512098 
9.0382517 512460 
2.0367532 512828 



495817 
495679 
496042 
496404 
496767 
497180 
497493 
497855 
198219 
498582 



502948 
508312 
503677 
504042 
504406 
504771 
505186 
505502 
505867 



2.0352565 513196 



2.0387615 
2.0322683 



5189301.9457896 



2.0307769 514298 



2.0292873 
2.0277994 
2.0263133 
2.0248289 



2.0288462516139 i. 9374646 



2.0218664 
2.020386:2 



516507 
516876 



2.0189088 
2.0174331 
2.0159592 
2.0144869 
2.0130164 
2.0115477 
2.0100806 
2.0086163 
2.0071616 
2.0056897 



1.9897204 
1.9682787 
1.9868387 
1.9854008 
1.9889636 
1 .9826286 
1 .9810952 
1.9796635 
1.9782334 
1.9768050 



.9753782 628856 



.9789531 
.9726296 
.9711077 
.9696874 
.9682688 
.9668618 
.9654864 
.9640227 
.9626105 



NCTnl N.Tang, 
gj5 



27^ 



518663 



51466(i 
516034 
516402 
516770 



517244 
617613 
517982 
618851 
518720 
519089 
519458 
519828 
520197 
520567 



«.0042296 520987 1 .9196186 
2.0027710 521807 1 .9182505 
2.0013142521677 1.9168960 
1 .9998690 522047 1 .9156870 
1.9984056522417 1.9141796 
1 .9969689 622787 1 .9128286 
1 .9956038 628158 1 .9114691 
1 .9940654 523528 1 .9101162 
1 .9926087 523899 1 .9087647 
1 .9911687 524270 1 .9074147 



624641 
525012 
526383 
525754 
526126 
526497 
526869 
527240 
527612 
527984 



528728 1 



529100 
529478 
529646 



53021811 
580591 
5809681 
581836 1 
531709 1 



1.9626106 



1.9612000 
1.1MI97910 
1.9688887 
1.9669780 
1.9555789 
1.9541718 
1.9527704 
1.9513711 
1.9499783 



1.9485772 
1.9471826 



1.9443981 
1.9480083 
1.9416200 
1 .9402883 

1.9388481 



1.9360825 
1 .9847020 



1.9383981 
1.9819467 
1.9805699 
1 .9291956 
1.9278228 
1 .9264616 
1.9250819 
1.9287188 
1.9223472 
1.9209821 



1.9060663 

1.9047193 

1.9088738 

1.90202091 

1.9006874 

1.8998464 

1 .8980068 

1.8966688 

1 .8963322 

1.8939971 



.8926686 
.8913318 
.8900006 
.8886718 
.8878486 
.8860172 
.8840024 
.8888690 
.8820470 
.8807206 



NCW N.Tang. 
62^ 



M 



60 



69 
68 
67 
66 
65 
64 
68 
62 
61 



60 
49 

46 
47 
46 
46 
44 
48 
48 
41 
40 



89 
88 
87 
80 
86 
84 
88 
82 

81 
80 



29 
28 
27 
26 
26 
24 
28 
29 
21 
20 



19 
18 
17 
16 
16 
14 
18 
12 
11 
10 



9 
8 
7 
6 
6 
4 
8 
2 
1 
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TABLE XXXIX. 

NATURAL TANGENTS. 



M 



1 

3 
S 
4 
5 
6 
T 
8 
9 
10 



11 

la 

IS 

14 
15 
16 
17 
18 
10 
20 



91 
28 
2$ 

24 
25 
20 

27 
28 
29 
SO 

31 
S2 
SS 
S4 
85 
SO 
S7 
S8 
S9 
40 



41 
42 
43 

44 
45 
46 
47 
48 
49 
50 



51 
52 
53 
54 

55 

56 
57 

58 
59 
60 



531709 

S32083 
63245G 
532820 
533203 
633577 
533950 
534324 
534698 
535072 
535447 



535821 

536195 

5S6570 

536945 

537319 1 

537694 

538069 

588445 

5S8820 

539195 



28° 



NTny. 



539571 
539946 
540322 
640698 
641074 
541450 
641826 
542203 
542579 
542956 



543332 

54S709 

544086 

544463 

544840 

5452181 1 

545595 

545973 

546850 

546728 



547016 
547484 
547862 
548240 
548619 
548997 
549376 
549755 
550134 
550513 



550892 

551271 

551650 

552030 

552409 

652789 1 

553169 1 

553549 

553929 

554809 



N.C.Tang. 



1.0807265 



1.8794074 554689 
1.8780808 555070 
1.8767736555450 
1.8754588 555831 
1.8741455 656212 
1.8728336556593 
1.8715231556974 
1 .8702141 557855 
1.8689065 557786 
1.8676008 568118 



.8662955 658600 
.8649921 558881 
.8636902 659268 
.8628896569645 
.8610905 660027 
.8597928 560409 



1 
1.8584965 



8572015 561174 



.8659080 
.85461591561939 



1.8538262 



1.8690358 662705 



1.8507479 
1.8494618 568471 
1.8481761563854 
1.8468925 664238 
1.8456099564621 
1.8443289566005 



1.8480492 
1 . 8417409 



.8404940 
.8892184 



.8879442566925 



.8366713 
.8853999 
.8841297 
.8328610 
.8316986 
.8308275 
.8290628 



1.8277994 
1.8265374 
1.8252767 
1.8240173 
1.8227593 
1.8215026 
1.8202473 
1.8189932 
1.8177405 
1.8164892 



.8152391 
.8139904 
.8127480 



678865 
8139904 574252 

674639 
.8114969 575026 



.8102521 
.8090086 
.8077664 
.8065256 
.8052860 
.8040478 



NCt3 N.Tang:. 



61* 



29* 



NTng. 



554809 



560791 
561174 
561556 



562322 



563088 1 .7759218 586306 



565389 
565773 



666157 
566541 



567310 

567694 

568079 

568464 

5688491 

569284 

569619 



670005 

57039011 

670776 

671161 

571547 

571933 

572319 

572705 

573092 

678478 



575413 

575800 
676187 
676576 
576963 
577350 



N.C.Tang. 



1.8040478 



1.8028108 
1.8015751 
1.8003408 
1.7991077 
1.7978759 
1.7966454 
1.7954162 
1.7041883 
1.7929616 
1.7917862 



1.7905121 



1.7892898 682014 

1.7880678582403 

1.7868475|582798 

1.7856286 

1.7844107 

1.7881943|583963 

1.7819790|584858 

1.7807651 

1.7795624 



.7788409 
.7771307 



.7747141 686670 



.7785076 
.7723024 
.7710985 
.7698958 
.7686943 
.7674940 



.7662950 
.7660972 
.7639007 
.7627058 
.7615112 
.7608183 
.7591267 
.7579362 
.7567470 
.7556590 



.7543722 593863 
.7531866598757 
.7520083594150 
.7608191 694544 
.7496371594988 
.7484664 596331 
.7472768 596726 
.7460984 596120 
.7449218596514 
.7437453 596908 



1.7425705 
1.7413969 
1 .7402246 
1.7390583 
1.7878833 
1.7367144 
1.7355468 
1.7343803 
1.7332149 
1.7320508 



NCTii«N, Tang. 



60* 



30« 



NTng. 



677360 



577738 
578126 
578514 
578903 
579201 
579680 
580068 
580467 
5808461 
681235 



581626 



583183 
683578 



584743 
685184 



586624 
585915 



587088 

587479 

687870 1 

588262 

588653 

689046 



589487 

58982911 

590221 

590613 

691006 

591398 

591791 

592184 

592577 

592970 



597303 
597698 
598093 
598488 
598883 
599278 
599674 
600069 
600465 
600861 



N.C.Tang. 



1.7320508 



601257 1 
601653 1 
1 
1 
1 
1 
1 
1 
7216261|604429|1 
7204786 604827 



.7308878 
.7297260 
,7286654|602049 
,7274060 602445 
.7262477 602842 
.7250905 603239 
,7239346 603633 
.7227797 604032 



1 .7198222 605224 
1.7181720 605622 
1.7170880 606019 
1.7158751606417 
1.7147988 606815 
1.7185827 607213 
1.7124882 607611 
1.7112940 608010 
1.7101527 608408 
1.7090116608807 



.7078717 609205 
.7067829609604 
.7055953 810003 
.7044687 610403 
.7083233 610802 
.7021890 611201 



.7010559 
.6999238 
.6987929 
.6976631 



.6966844 
.6954069 
.6942804 



.6931560 614402 



.6920808 
.6909077 
.6897866 



.6886647 616006 



.6875449 
.6864261 



1.6858085 617211 
1.6841919617618 
1.6880765 618015 
1.6819621618417 
1.6808489618819 
1 .6797367 619221 
1.6786256619624 
1.6775156 620026 
1.6764067 620429 
1.6752988 620832 



1.1641921 



1.6730864 6216881 



1.67198181622042 

1.6708782 

1.6697758 

1.6686744 

1.6675741 

1.6664748 

1.6653766 

1.6642795 



NCTnl N.Tang. 



59* 



8l< 



NTng. 



600861 



611601 
612001 
612401 
618801 



613201 
613601 
614002 



614803 
615204 
615605 



616408 
616809 



621236 



622445 

622849 

62325311 

623657 

624061 

624465 



6248691 



N.C.Tang. 



1.6642795 



.6631834 
.6620884 
.6609945 
.6599016 
.6588097 
.6577189 
.6566292 
.6555405 
.6644529 
.6538668 



1.6522808 
1.6511963 
1.6501128 
1.6490804 
1.6479490 
1.6468687 
1.6457893 
1.6447111 
1.6436388 
1.6425676 



1 .6414824 
1.6404082 
1.6393351 
1.6382630 
1.6871919 
1.6361218 
1.6850628 
1.6339847 
1.6329177 
1.6818517 



1.6807867 
1.6297227 
1.6286597 
1 .6275977 
1.62G5868 
1.6254768 
1.6244178 
1.6238599 
1.6283029 
1.6212469 



1.6201920 
1.6191380 
1.6180850 
1.6170330 
1.6159820 
1.6149320 
1.6138829 
1.6128349 
1.6117878 
1.6107417 



.6096966 
.6086525 
.6076094 
.6065672 
.6055260 
.6044858 
.6034466 
.6024082 
.6013709 
.6003845 



NCTnl N.Tang. 



58* 



M 



50 
58 
57 
56 
56 
54 
5S 
59 
51 
50 



49 
48 
47 
46 
45 
44 
4S 
49 
41 
40 



SO 
88 
87 
86 
S6 
84 
SS 
S2 
31 
80 



29 
28 
27 
26 
25 
24 



21 
20 



19 
18 
17 
16 
16 
14 
18 
12 
11 
10 



9 
8 

7 
6 

5 
4 
S 
9 
1 




• ♦ 



M 



1 

1 
S 
4 
5 
6 
7 
8 
9 
10 



11 
12 
13 
14 
15 
10 
IT 
18 
19 
30 



SI 



28 
24 
26 
26 
27 



29 
SO 



81 
82 



84 
85 

86 
87 

88 
} 89 
"40 



41 
42 
48 
44 
45 
46 
47 
48 
49 
50 



51 
62 
58 
54 
56 
66 
57 
58 
59 
60 



TABLE XXXIX. 

NATURAL TANGENTS. 



^49 



624869 



62&S74 
625079 
626083 
626488 
626894 
62729^ 
627704 
628110 
628516 
628921 



629327 
629734 
630140 
630646 
630953 
631360 
631767 
632174 
632681 
632988 



32< 



NTng.N 



633396 
633804 
634211 
63461^ 
636027 
636436 
636844 
636268 
636661 
637079 



637479 
637889 
638298 
688707 
639117 
639627 
689937 
640347 
640767 
641167 



641678 
641989 
642400 
642811 
643822 
643633 
644044 
644466 
644868 
646280 



646692 
646104 
646617 
646929 
647342 
647766 
648168 
648681 
648994 
649408 



NCTn 



C.Tnng. 



6003346 649408 



6992991 649821 



6982647 



650236 



6972312650649 
6961987 651063 



6961672 



661477 



6941366661892 



6931070 
5920783 
6910606 
6900238 



6889979663966 



6879731 
6869491 
6859261 
6849041 



6838830666046 



6828628 



6818436666877 



6808263 



33' 



N Tng. 



N.C.Tang. 



662806 
662721 
653136 
653531 



654382 
664797 
666213 
655629 



666461 



667294 



6798079667710 



5787916 



6777760668544 



6767616 
6767479 



668127 



668961 
669379 



6747362659796 
57S72S4m60214 
5727126660631 
6717026661049 
5706936661467 
6696866661886 



6686784 
5676728 



662304 
662723 



5666669[66S141 
5666626 668660 
6646690668979 
6636664 664398 
6626648664818 



6616540 



5606542666657 
6696662666077 



6686572666497 



5676601 



5566639667337 



5666686 
6546741 



667758 
668179 



5536806668600 
6526880669021 



6616963 
6507064 
5497166 



6487264 
6477383 
6467510 
6467647 
6447792 
6437946 
6428108 
6418280 
5408460 
6398650 



N. Tang. 



67^ 



666887 



666917 



669442 
669863 
670286 



670706 
671128 
671650 
671972 
672394 
672817 
673240 
673662 
674085 
674509 



NCTn 



6398650 



674509 



6388848 674932 
5379054 675855 



6369270 



676779 



6369494 676803 
6349727 676627 
5339969677051 
5330219677475 
6320479677900 



5810746 
5301025 



5291308 
5281602 



34° 



N Tng. 



N.C.Tang. 



678824 
678749 



679174 
679600 



5271904680026 
6262216 680450 
6262635 680876 
5242863 681302 
5233200681788 
6228645 682154 
5213899682580 
5204261 688007 



5194632688438 

6185012683860 

6176400 684287 

5165796684714 

5156201 685142 

51466146866691 

5137036685997 

5127466686426 

5117905 686853 

5108362687881 



5098807 687709 
5089871 688188 
5079743688667 
6070224688996 
5060718689426 
5061210 689854 
5041716690283 
6032229690713 
5082751 691143 
6018282 691678 



6003821692003 
4994367692438 
4984928 692863 
4975486698294 
4966058 698725 
4956687 694156 
4947225 694687 
4937822 695018 
4928426695450 
4919039 695881 



4909659696313 
4900288696745 
4890926 697177 
4881670697610 
4872223698042 
4862884 698475 
4868554 698908 
4844231 699341 
4834916699774 
4825610700208 



N. Tang. 



56« 



NCTn 



.4826610 



700208 



.4816311700641 



.4807021 



701075 



.4797738701509 
.4788463701943 



.4779197 
.4769938 
.4760688 
.4761445 
.4742210 
.4782983 



.4723764 



SO** 



N Tng. 



702877 
702812 
703246 
703681 
704116 
704662 



704987 



•46320077093501 

»4622874 709788 1 

.46137497102251 

.46046327106681 

.45956227111011 

.46864207116391 

.4577826711977 

.4568240 712416|1 

.4659161712854 

.4550090 71S29Sll 



.4450814 7181321 
.4441834 718578 1 
.4482862 710014 1 
.4428807 719455 1 
.4414940 719897 1 
.4405991 720889 1 
.4807049 720781 1 
.43881147212281 
.4879187 7216661 
.4870268722108 



.4361356722560 
.4352451722993 
.4343554 728436 
.4334664723879 
.4325781 724323 
.4316906724766 
.4308039726210 
.4299178725654 
.4290326726098 
.4281480726548 



N. Tang. 



N 



.4714553 705422 
.4705860 7058681 
•4696155 7062941 
.4686967 706730 1 
.46777887071661 
.46686167076081 
.46594627080401 
.465089670847611 
.4641147708913 



.454102717187321 
.4531971 714171 1 
.4522928 714611 
.4518888 715060 
.4604850 716490 
.4405825 715980 
.4486808 716370 
.4477798 716810|1 
.4468796717251 
.4459801 717691 



XB.O 



55 



NCTn 



C.Tang. 



4281480 



4272642 
4263811 
4254988 
4246171 
4237862 
4828661 
4219766 
4210979 
4202200 
4193427 



4184662 

4176904 

4167153 

41584091 

4149673 

4140943 

4182221 

4123506 

4114799 

4106098 



4097405 
4088718 
4080039 
4071367 
4062702 
4064044 
4046693 
4036749 
4028118 
4019488 



40108601 

4002245 

3998636 

3985034 

3976440 

8967862 

8969872 

3960696 

3942131 

8933671 



89260191 

8916478 

8907984 

8890401 

8890876 

8882358 

8878847 

3865842 

8756844 

8848355 



3839869 
3831392 
8822922 
3814458 
3806001 
3797551 
3789108 
3780672 
3772242 
3763810 



N. Tang. 



64« 



M 



60 



59 
58 
67 
66 
56 
84 
63 
52 
51 
50 



49 
48 
47 
46 
45 
44 
48 
42 
41 
40 



89 



87 
86 
86 
84 
88 
82 
81 
SO 



29 
88 
27 
86 
86 
24 



21 

80 



10 
18 
17 
16 
15 
14 
18 
12 
11 
10 



9 
8 
7 
6 
6 
4 
8 
2 
I 




850 



M 



I 

s 

4 
6 

:« 

T 

6 

'9 

10 



11 

la 

IS 
14 

1ft 

16 
IT 
1ft 
10 



ai 






97 



SO 



SI 



S4 
S6 

86 
87 
38 
SO 
40 



41 
48 
48 
44 
4ft 
46 
47 
48 
40 
ftO 



TABLE XXXIX. 

NATURAL TANGENTS. 



S6* I S T** 

N1^g.N.C.TiS^N'l^g. 
1786548 1 . 37688 lOlTftSM 



786087 
7874S2 
787877 
728828 
728767 
720218 
720668 
7S0104 
730660 
730006 



731443 
731880 
738336 
732783 
783280 
733678 
73412ft 
734673 
73ft021 
733460 



736017 



7863661.3680204 



786816 
737264 
737713 
788162J 
738612 
780061 
789611 
730061 



740411 
740862 
741312 
74176S 
742214 
742666 
743117 



744080 
744472 



74402ft 
740377 
743830 
746882 
746736 



747642 
748006 
748ftft0 
740003 



51 
52 
68 
64 

6ft 
66 
67 
ft8 
60 
60 



740488 
740012 
780867 
760881 
7ftia70 
751731 
732187 
762642 
763008 
763354 



1.3758403 7S4010 
1.3746004 754467 
1 .3738501 754028 
1.3730105 765380 
1.3721806755837 
1.3713423 756204 
1.8705047 756761 
1.8606678 757200 
1.3688315 757667 
1.3670050758125 



758588 
760041 
750500{1 



.3182474 
.3174513 



,3166560787304 



1.3671610 

1.3663267 

1.3654031 

1 .364660S|750050|1 .S158610}787685 

1.36382701760418 

1.3620063 

1.3621053 

1 . 3613350 761706J1 3126876|780752 

1.3605054 

1.8506764 



1 

760877 1 
^613361 



762716 



1.8588481 



1.3103110 



1.3005230701648 



763176 

763636 

764007 

1 . 3363670 764658|1 . 3070457 
1 .3555413 765010 1 .3071ft7ft 



1.3371084 



1.3388018766041 
1.3380680766403 
1.3522440766865 
1.3614224767627 



1.3506006767789 



1.3407704 



1.8481800 



1.3473108769640 



1.3466011 
1.3456832 



7485601.3448658 



1.8440402771406 



1.8432331 



1.8424177 772423 
1.8416020772888 
l«84078e8 773853 
1.9300763773818 
1.8801624 774283 
774748 



747180 1 .8883502 



1.3875386 



1.3867276775680 



1.3850172 
1.8851075 



1.S842084 777078 

1.3884000777545 

1.8896822 

1.3818760 

1.3810684778046 

1.3308624770414 



762250 1 . 31 18958 700225 



768262 



1.34806807687141.3008733 



760177 



770104 
770667 
771031 



N-CTang. 



1 .3270448 781286 1 .2700416 809784 



.3962420781754 



.3254307 
.8246381 
.3238871 
.3230368 
.3222370 
.3214370 
.3201)303 
.3108414 
.8100441 



1.2761116812195 
1.2753473 812678 
784670.1 .2745835 813161 



7850 to 
785510 
785981 



788336 

3142731 788808 

780280 



,3150668 
.3142731 
.3134801 



1.3111046700098 



701170 



1.3087345 



1 .3547162 765480 1 .3063600 703537 



1.3065828704012 
1.3047064794487 
1.3040106|794061 
1.3082254 



1.8024407 
1.3016667 



1.8000004 

1 .2003081 

1.2085265 

1.2977454 

1.2060640700243 

1.2061850700710 



7710501.2954057 



1 .2046270 
lji068488 
l.a030713 
1.2022041 



1.9015170802585 



1.9807421 



77621441.2809669 



776146 
776612 



1.3294571 



1.8878483 
1.3270448 



770881 



WCTn N. Tany. 



1.2801022 
1.2884182 
1.2876447 



380 



N Tng.|N.C.Taiig. 



782223 
782692 
783161 
783631 
784100 



1.2701745 
1 



.97840708107481 
.3776410811230 



1 
1.2768765 



1.2738204 



SO* 



N rng. 



810266 



811712 



813644 



1.2730578814128 
1.2722067»14612 



rlsi 



786452;1 .2715842'815096 1 
780022 1 .2707733'815580 1 
1.2700130.810066 



1.20925328165491 
1.2684940;8170341 
1.26773538175201 
1.26697728180051 
1.26621068184911 
1.26546268189761 
1.26470628104681 



702117 
702500 
798064 



1.2630503810949 
1.2631950820435 
1.2624402820022 



1,2609328821897 
1.2601702822384 
1.2594267822872 
1.2586747823360 
1.2570232823848 
70543611 .2571723 824836 



795911 
796386 
796862 
797837 
797813 
798290 
708766 



800106 



802107 



803663 
808542 
804021 
804500 
804080 



1.2868718 
1.2860006 
77801211 .2853277 
778470|l.2845566 
1.2887860 
1 .2830160 
1 .2822465 



805458 
805938 
806418 
806808 
807370 
807850 
808840 



1 . 3286524 770340 1 .2814776 808821 



7708171.2807004 
771286 



NCTn N.Tang. 



52* 



1.26168608214001.2174199 



1.2564210824825 
1.2556721825314 
1.2549229825803 



1 .2541742826203 1.2102259 



1.2534260826782 
1.25267B4 827272 
1.2510313 827762 
1.2511848828252 
1 .2504S88|828743 
1.2490933:829234 



1.2489484'820725 
1 .2482040830216 



800674 
801151 
80162011.2474602 



830708 
1.9467160831199 
1.9459741881691 
1.2452320 832185 
1.9444003832676 
1.2437492833169 
1.2480086833662 
1.2422685834155 



1.2415200 



1.9407000835149 



1.2400515 



1.2303136836130 



1.2885762836624 
1.2378303837110 
1.2371030837614 
1.2863672838109 
800808 1 . 2356319 838604 
1 .2700416 809784 1 .2848972 889100 



NCTn! N.Tang. 
6P 



831648 



885636 



NC.Tang. 



1.2348972 



.2341029 
.2334292 
.2326961 
.2319634 
.2312318 
.2304097 
.2297687 
.2290381 
.2283081 
.2275784 



.22684961 

.2261211 

.2253939 

.2246658 

.2230889 

.2232126 

.2224866 

.2217613 

.2210364 

.2203121 



1.2195888 

1.2188650 
1.2181422 



1.2166982 
1.2159769 
1.2152562 
1.2145869 
1.2138162 
1.2130970 



1.2123783 
1.2116601 
1.2109424 



1.2095086 
1.2087921 
1.2080767 
1.2073616 
1.2066468 
1.2059327 



1.2052190 
1.2045058 
1.2037932 
1.2030810 
1.2023693 
1.2016581 
1.2009475 
1.2002873 
1.1005276 
1.1088184 



1.1981097 
1.1974015 
1.1966938 
1.1959866 
1.1952799 
1.1945736 
1.1938679 
1 . 1931626 
1.1924579 
1.1917536 



NCTn 



Bl 



60 



59 
68 
57 
56 
55 
54 
53 
52 
51 
50 



N.Tang, 



50^ 



49 
48 
47 
46 
45 
44 
43 
49 
41 
40 



39 
38 
37 
36 
35 
34 



32 
31 
30 



99 
26 
27 
26 
25 
24 



21 
20 



19 
18 
17 
16 
15 
14 
13 
19 
11 
10 



9 
8 

T 
6 
5 

4 
3 
9 
1 




M 







1 

a 
s 

f4 
5 
6 

.T 

8 

9 

10 



S4 



97 



S9 
SO 



SI 



ss 

S4 
S5 

80 
S7 

S8 
S9 
40 



41 
4S 
4S 

44 

45 
46 

47 
48 
40 
50 



51 
58 
5S 
54 
55 
50 
57 
68 
60 
60 



TABLE XXXIX. 

NATURAL TANGENTS. 



830506 1 . 1910408 



NTng. 



12^— 

N.C.Tang. 



8S0100 



840002 1 . 1903465 860800 



840588 
841084 
841581 



1.1017536 



1.1896437 870820 
1.1889414 871332 
1.1888395 871844 



41«> 



42^ I 43<> 
Nrrng.N.C.Tang. N Tng. ' N.C.Tong.iN Tny. N.CTang. 



869287 



86979b 



842078 1 . 1875382 872356 



842576 1 . 1868873 878868 1 . 1456486 004098 




1.1861309873381 

1.1854870873894 

06011.1847376874407 



1.1840887 874920 
0661.18834021876434 
5564 



1.1812477to760n 

706811 . 1805512 877401 

.1708551878006 

.1791595 

1.1784644879037 

00621.1777608879958 



0064 
850565 
851067 
8515681 
8520701 
8625781 
858075 




.1720207 

.1722298 

857811.1715395 

,0811.1708406 



84|1 
5087 
5591 
6096 
856599 
857104 
857608 
B581131 
8586181 
859124 




8596301 
1361 
2 
1148 
161655 
86216211 
B626681 
1681771 
1 



1770756(88006011 . 1362747 011527 

.1856085 01205011 



J7638aoi880585 1 

1 



.17568888811 
.174096088161 



17430881882186)1 . 18361U 013659 

.1829479914193 



1786120 882658 



.1701601 
.16047121885763 



.1687827 
.1680947 
.1674071 
.1667200 
•1660884 



1653472888883 

1646615889403 

1.1680768880024 



1688016890446 



1610284 891489 



M4198 



864701 
865800 
865718 
B66227 
b667S7l 
P678461 
8677561 
8682661 
8687761 
669S871 



1591927 883580 



1578801 804627 



1.15646931895675 
1 



.1557896 
.1551104 
.1544316 



1.1508684 



1.1496928900931 
1.1490176001468 
1.1483489901985 
1. 1476687 90S5I8 
1.1469949903041 
1.1468215 008570 



1.1449768904627 
1.14480410051561 
1.1486326005685 



1.1420615 006215 
1.1422008006746 



1 . 1826422te75048 1 . 1416206 00727611 
1 . 1810447i876462|l . 1400608 007805 

1.1402815 008886 
1.1306186008867 
1.1880441009898 
1.1882761909980 
1.1376086010462 
1.1360414010004 



900404 



a' 



1849427012508 



888171 

883680 
884207 
884726 



^85244 1 . 1296321 916867 

1.1280702917402 

,1283088 017038 

,1276478018474 

1260872919010 

.1268271019547 

1256674 020084 

1.1250081020621 

1.1248408921159 



886288 
886802 
887382 
887842 
8883621 



1 
1 
1 
1 



1626078 800068 1 . 1283754 022773 



1612400 802012 1 . 1210616 



8961991 
8967241 
8972491 



.1580754 



.152807989882511 
.1517810800861 



.1510445 
.15086841000404 



WC Tn N. tang. 
40O 



1.1348773 



013126 



.1322839914787 
.1816208 015862 



I 
^.18005711015796 



1.1302944 



916881 



1.1286900081697 



1.1280320022235 



1.1217183 028812 



1 . 1605571 808584 1 . 1204053 024301 
1506747 808060 1.11 07405 024930 



1.1100041 



1585112 804108 1 .1184391 026010 



1.1177846 026551 



1.1571495 805151 1 .1171805 027001 



1.1164768027632 



1158235 028174 
,1151706 928715 
1145188020257 



. 1587532 807774 1 . 1188662 020800 



808299 1 . 1182146 080842 



1125685 080885 



1.1110127 031428 
899878 1 . 1119624 981971 



1.1106125 032515 



NCfalN.Tang. 
48<> 



023851 
024301 
024930 
025470 



NCTn 



1 106125 »32515 1.0723687 



1090630 
1098140 
1086658 
1080171 
1078693 



1067210035783 
1060750036820! 



1054884 



1047883 087482, 
1041865 087968' 



1034912988515 
1028468 039063 
1022010080610 
1015578 940158 



1000141 



1008700041855 
0006881 941808 
0080857 042358 
0088436942002, 
0077020 943451 



0070600 044001tl 
0064201 044558 
0057707 045109| 
045653 



0051807 
0045002 
00386101046766: 



0032228 



00268409478601 
0010460048112 



0013085 



0006714 



0000847960071 



0803084 
0887624 
0881960 



060625 
061178 
051733 
0874018052287 
0868571 052842 
0062228063397 
0855880063063 
0840554 964508 



0843228 
0836806 



0830578066177 
08242640567341 
0817980957202 
0811688057840 



0805821 
0700018 
0702718 
0786423 



0700018058066 
0702718050624 



0780132 
0778846 
0767561 



0761282|062829| 
075 



033059 
933603 
934148 
934698 
935838 



936875 



940706 



046204 
046766| 
047307 



048065 



040518 



955064 
055621 



9684071 
058066 
050624 
060088 



060642 
061202 
001761 



,vu':y- 



0748784 068448 
0742467 064004 
0786903 064565 
0729048 065127 
0728687 066680 



N. Tuig. 



47« 



NCTii 



.0717435 
.0711187 
.0704043 
.0698708 
.0692466 
.0686233 
.0680004 
.0673770 
.0667658 
.0661341 



.0665188 
.0646918 
.0649718 
.0636611 
.0680818 
.0684110 
.0617020 
.0611742 
.0605560 
.0500381 



.05032061 

.0587085 

.0580867 

.0574704 

.0568644 

.0662888 

.0556285 

.0550087 

.0543^142 

.0637801 



.0531664 
.0535531 
.0519401 
.0513276 
.0507153 
.0501034 
.0404020 
.0488800 
.0482702 
.0476508 



.0470498 
.0464402 
.0468310 
.0452221 
.0446136 
.0440055 
.0433077 
.0427004 
.0421883 
.0415767 



.0409704 
.0403645 
.0807580 
.0391588 
.0885480 
.0370445 
.0878404 
.0867867 
.0861888 
.0855808 



N. Tang. 
46« 



251 



M 



60 



50 
58 
57 
56 
55 
54 
53 
52 
51 
50 



40 
48 
47 
46 
45 
44 
43 
42 
41 
40 



39 
88 
37 
86 
85 
34 
33 
82 
81 
80 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
18 
12 
11 
10 



9 

8 

7 
6 
5 

4 
8 
9 
1 




K k 



;TABLR XXXIX. J. 

H ATURAI. TANGBNT8 



I 



44^ 



6 



1 

3 
4 

5 
6 

7 

8 



10 



11 
12 
13 
14 
15 
16 
IT 
18 
10 
20 



N •I'ng. 



065689 



066251 
066814 
067377 
067040 
068504 
060067 
060632 
070106 
070761 
071326 



071802 
072458 
073024 
073500 
074157 
074724 
075201 
075859 
076427 
0760y(j 



077564 
078133 
078703 
070272 
070842 
080413 
080083 
081554 
082126 
082607 



083269 
983842 
064414 
084087 
085560 
086134 
086708 
087282 
087857 
088432 



080007 

080583 

000158 

000735 

001311 

00188811 

002465 

003043 

003621 

004100 



004778 
005367 
005036 
006515 
007005 
007676 
008256 
008837 
009418 
1000000 

NC Vn 



M.C.Tangf. 



1.0355303 



1.0840277 
1.0848254 
1.0337235 
1.0331220 
1 .0325208 
1.0310100 
1.031SI05 
1.0807104 
1.0801106 
1.0205203 



1.0280212 
1.0288226 
1.0277243 
1.0271268 
1.0265287 
1.0250316 
1.0253846 
1.0247381 
1.0241410 
1.0235461 



1.0220606 
1.0223566 
1 .0217608 
1.0211064 
1 .0205723 
1.0109786 
1.0103858 
1.0187023 
1.0181007 
1.0176074 



1.0170155 
1.0164230 
1.0158326 
1.0152418 
1.0140512 
1.0140610 
1.0134712 
1.0128817 
1.0122026 
1.0117038 



.0111153 
.0105272 
.0000304 
.0003520 
.0087640 
.0081782 
.0075018 
.0070058 
.0064201 
.0058348 



1.0052407 
1.0046651 
1.0040807 
1.0034068 
1.0020131 
1.0023208 
1.0017460 
1.001 J 642 
1.0005810 
1.0000000 

N. TangT 



45* 



TABLE XL. 

NATURAL SECANTS. 



0" 



N. Sec. 

Tbooob 



.00000 

.00000 

.00000 

.00000 

.000001687 

.00000572 

.00000 401 

.00000 420 

.00000381 

.00000 



3437.7468 

1718.8736 

1146.0157 

850.4868011 

.64960 

.05800 

.10702 

.71873 

.07280 

348.77616 



.00001 
.00001 
.00001 
.00001 
.00001 



00001286 



00001245 



812 
286 
264 
245 
220 



,00001214 
,00001202 



.00001 
.00008 
.00002 



.00002 



,00002166 



.00002 
.00002 
.00003 
.00003 
.00003 
.00003 
.00004 
.00004 

7o6oo4 

.00004 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00006 
.00007 



.00007 
.00007 
.00008 
.00008 
.00000 
.00000 
.00009 
.00010 
.00010 
.00011 



.00011 
.00011 
.00012 
.00012 
.00013 
.00013 
00014 
.00014 
.00016 
.00016 

Co-aec. 



Co- sec. 



100 
180 
171 



.52207 
.47048 
.44200 
.65402 
.18885 
.85005 
.22122 
.08680 
.03406 
.88881 



163 



140 
143 
137 
182 
127 
122 
118 
114 



.70325 

.26228 

.46837 

.24061 

.51108 

.22220 

.3252611 

.77803 

.54440 

.50801 



1« 



N. Sec. 



1.00015 67.208688 



.00016 56 
.00016 
.00017 
.00017 



65 
54 
58 



.00018 62 
.0001862 
.0001061 
.00080 60 
.0002040 
.00081 40 



48 
47 
47 



.00021 

.00082 

.00023 

.00083146 

.00084146 

.00084 

.00085 

.00086 



1 

1 

1 

I 

1 

1 

1 

I 

1.00086143 

1.00087 42 



46 
44 
44 



1.00028 42 
1.0002841 
1.0002041 
1.00030 40 



110.80666 
107.43114 
104.17674 
101.11186 
08.223083 
05.404711 
02.013860 
00.468803 
88.140244 
85.045600 



83.840470 
81.853160 
70.040684 
78.132742 
76*306554 
74.735856 
73.145827 
71.622052 
70.160474 
68.757360 



67.400272 
66.113036 
64.865716 
63.664505 
62.507163 
61.301050 
60.814110 
50.274308 
58.260765 
57.208688 

N. Sec. 



80*» 



.00031 
.00031 
.00082 
.00033 
.00033 
.00034 



.00035 
.00086 
.00037 
.00037 
.00038 
.00030 
.00040 
.00041 
.00041 
.00042 



1.00043 
1.00044 
1.00045 
1 .00046 
1.00047 
1.00048 
1.00048 



1.0004031 



1.00050 
1.00051 



1.00052 
1 .00053 
1.00054 
1.00055 
1 .00056 
1.00057 
1.00058 
1.00050 
1.00060 
1.00061 

Co>8ec. 



Co-sec. 



.850462 
.450634 
.570464 
.717806 
.801664 
.000272 
.312002 
.668396 
.825762 
.114062 



.422411 

.740074 

.006061 

.450625 

.84086011 

.887105 

.640705 

.077458 

.610612 

.075718 



40 
30 
30 
30 
38 
38 



.445845 
.087717 
.482660 
.080030 
.448201 
.077960 
.518549 
.069571 
.680683 
.201550 



37 
37 
36 
36 
36 
35 
85 
35 
34 
34 



.781849 
.371273 
.969628 
.576332 
.191414 
.814517 
.445301 
.083800 
.729515 
.382316 



34 
33 

33 
33 
32 
32 
32 



31 

31 



.041904 
.708.345 
.381176 
.060300 
.745537 
.436713 
.133663 
.836225 
.644246 
.257577 



30. 
30. 
30. 
30. 
20. 
20. 
20. 
20. 
28. 
28. 



076074 

600508 

428017 

161201 

80002611 

641373 

888124 

130160 

804308 

6587081 



N. Sec. 



88* 



2' 



N. Sec. 



1.00061 



.00067 
.00068187 
.0006026 
.00070 26 



Co-sec. 



28.66S70S 



M 



60 



.00062 28.416997 

1.00063 28. 18416S{ 

1.00064 87.065126 
1.00066 87.780777 
1.00066|87.5080Sft 

.889814 
.07S930I 



87. 



.655466 
1.00078186.450510 



.00073[26 
.00074 26 
.00075 86 
.0007686 
.00077 86 
.00078 26 
.00070P6 
.00081 
.00088 
.00088 



84 
84 
84 



.00084 
.00086 
.00087 
.00088 
.00080 
.00090 
.00091 
.00093 
.00094 
.00005 



1 

1 

I 

I 

1 

1 

1.00104 

1.0010621 

1.00107 21 

1.0010821 



.00007 
.00008 
.00000 
.00100 
.0010282 
,0010328 
81 



1.00110 21 
1.0011121 
1.0011381 
1.0011420 
1.00115 20 
1.0011780 
1.0011820 
1.0013080 
1.0012120 
1.0012280 



.00124 
.00125 
.00127 



.00128 10 
.0013010 



.00131 
.00133 
.00134 



.0013610 
,0013710 



Co-seo. 



.8486941 

.049987 

.8641691 

.661S94 

.471337 

.884144 

.009685 

.0179001 

.788731 

.668183 



24.888020 

24.216370 

34.047121 

23.880224 

23.715630! 

83.568291 

28.330361 

23.285196 

23.070351 

22.925686 



69 

68 
67 
66 



64 
63 

62 
61 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



39 



37 
36 
35 
34 
33 



31 



22 
22 
22 



.773857 
684126 
.470353 
.330499 
.186528 
.044403 
.904090 
.765653 
.688759 
.498676 



27 



24 



21 



.360272 
.288515 
.098376 
.960824 
.842830 
.717368 
.503409 
.470926 
.340893 
.330284 



20 
10 
10 



10 
10 
19 



.112075 
.906241 
.870758 
.765604 
.652754 
.641187 
.480882 
.881816 
.218970 
.107523 



N.Sec. 



87« 



19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



9 

8 
7 
6 
5 
4 
3 
2 
I 
O 



n 





TABLE XL. 




2a3 




NATURAL SECANTS. 








8« 


4« 


5^ 


1 G** 


I 


M 


N. So«. 


Co 600. 


N.Sec. 
1.00244 


Co>8ec. 


N . Sec. 


Co-sec. 


1 N.Sec. 


Co-sec. 
9.5667722 


M 

1 GO 
51) 





1.00137 


19.107323 
19.001854 


14.335555 


1.00382 


11.473713 


1.00551 


1 


1.00139 


1.0024(i 


14.27G2U0 


1.00385 


11.486692 


1.00554 d.5403GbG 


2 


1.00140 


18.897545 


1.00248 


14.217304 


1.00387 


11.897922 


.1.00557,9.6141110 


58 


3 


1.00142 


18.7»4377 


1.00250 


14.158894 


1.00390 


11.360402 


1.00560 9.4879984 


57 


4 


1.00143 


18.692830 


1.00252 


14.100063 


1.00392 


11.323129 


1. 00563 9 -4620296 


56 


5 


1.00145 


18.591387 


1.00254 


14.043504 


1 .00395 


11.286101 


1.00566,9.4302033 


55 


6 


1.00147 


18.491580 


1.00257 


13.986514 


1.00397 


11.249816 


1.00569,0*4105184 


64 


7 


1.00148 


18.392742 


1.00259 


13.929985 


1.00400 


11.212770 


1.00573 0-3849738 


53 


8 


1.00150 


18.295005 


1.00261 


13.873913 


1.00403 


11.170462 


1.00576:9.3595682 


62 


9 


1.00151 


18.198303 


1.00263 


13.818291 


1.00405 


11.140389 


1.00579 9.3343006 


51 


10 


1.00153 


18.102619 


1.00265 
1.00267 


13.763115 


1.00408 


11.104549 


1.00582,9.3091699 


50 


11 


1.00155 


18.007937 


13.708379 


1.0U4I1 


11.068940 


1.0058519.2841749 


49 


12 


1.00156 


17.914243 


1.00269 


13.654077 


1.00413 


11.033560 


1.00688 9.2598145 


48 


18 


1.00158 


17.821520 


1.00271 


13.600205 


1.00416 


10.998106 


1.00592 


9.2345877 


47 


14 


1.00159 


17.729753 


1 .00274 


18.546758 


1 00419 


10.963476 


1.00595 


9.2099934 


46 


15 


1.00161 


17.638028 


1.00276 


13.493731 


1.00421 


10.928768 


1.00598 


9.1855305 


45 


16 


1.00168 


17.549030 


1.00278 


13.441118 


1.00424 


10.894281 


1.00600 


9.1611980 


44 


17 


1,00164 


17.460046 


1.00280 


13.888914 


1.00427 


10.860011 


1.00604 


9.1369949 


43 


18 


1.00166 


17.371960 


1.00282 


13.337116 


1 .00429 


10.825957 


1.00608 


9.1129200 


42 


19 


1.00168 


17.284761 


1.00284 


13.285719 


1.0043210.792117 


1.00611 


9.0889725 


41 


80 


1.00169 
1.00171 


17.198434 


1.00287 


13.234717 


1.00435i0. 758488 


1 00614 
1.00617 


9.0651512 


40 


21 


17.112966 


1.00280 


18.184106 


1.00438 


10.725070 


9.0414553 


' 39 


22 


1.00173 


17.028346 


1.00291 


13.133882 


1.00440 


10.691859 


1.00621 


9.0178837 


38 


28 


1 .00175 


16.944559 


1.00293 


18.084040 


1.00443 


10.658854 


1.00624 


8.9944854 


37 


84 


1.00176 


16.861594 


1.00296 


13.034576 


1.00446 


10.626054 


1.00627 


8.9711095 


36 


25 


1.00178 


16.779439 


1.00298 


12.985486 


1.00449 


10.593465 


1.00630 


8.9479051 


35 


26 


1.00180 


16.698082 


1.00300 


12.936765 


1.00451 


10.561057 


1.00634 


8.9248211 


34 


27 


1.00182 


16.617512 


1.00302 


12.888410 


1.00454 


10.528857 


1.00637 


8.9018667 


33 


28 


1.00183 


16.537117 


1 .U0S05 


12.840416 


1.00457 


10.496854 


1.00640 


8.8790109 


82 


29 


1.00185 


16.458686 


1.00307 


12.792779 


1.00460 


10.465046 


1.00644 


8.8562828 


81 


80 


1.00187 


16.380408 


1.00309 


12.745495 


1.00468 


10.433431 


1-00647 


8.8336715 


80 
29 


81 


1 .00189 


16.302873 


1.00812 


12.698560 


1.00465 


10.402007 


1.00650 


8.S111761 


82 


1.00190 


16.226069 


1.00314 


12.651971 


1.00468 


10.870772 


1.00664 


8.7887957 


28 


38 


1.00192 


16.149987 


1.00316 


12.605724 


I 00471 


10.389726 


1.00657 


8.7665296 


27 


84 


1 .00194 


16.074617 


1.00318 


12.559815 


1.00474 


10.808866 


1.00660 


8.7443766 


26 


35 


1.00190 


15.999948 


1.00321 


12.514240 


1.00477 


10.278190 


1.00664 


8.7223361 


25 


86 


1.00198 


15.925971 


1.00828 


12.468995 


1.00480 


10.247697 


1.00667 


8.7004071 


24 


87 


1.00200 


15.852676 


1.00326 


12.424078 


1.00482 


10.217886 


1.00671 


8.6785889 


28 


88 


1.00201 


15.780054 


1.00328 


12.879484 


1.00485 


10.187254 


1.00674 


8.6568806 


22 


89 


1.00203 


15.708096 


1.00330 


12.335210 


1.00488 


10.157300 


1.00677 


8.6862812 


21 


40 
41 


1.00205 


15.636793 


1.00333 


12.291252 


1.00491 


10.127522 


1.00681 


8.6187901 


20 


1.00207 


15.566135 


1.00835 


12.247608 


1.00494 


10.097920 


1.00684 


8.5924065 


19 


42 


1.00200 


15.496114 


1.00837 


12.204274 


1.00497 


10.068491 


1.00688 


8.6711295 


18 


43 


1.00211 


15 526721 


1.00340 


12.161246 


1.00500 


10.039234 


1.00691 


8.5499584 


17 


44 


1 .00213 


15.357949 


1.00342 


12.118.)22 


1 .00503 


10.010147 


1.00695 


8.5288923 


16 


45 


1.00215 


15.289788 


1.00345 


12.076098 


1.00506 


9.9812291 


1.00698 


8.5079304 


15 


46 


1.00216 


15.222231 


1.00347 


12.033070 


1.00509 


9 9524787 


1.00701 


8.4870721 


14 


47 


1.00218 


15.155270 


1.00350 


11.992137 


1.00512 


9.9238943 


1.00705 


8.4663165 


13 


46 


1.00220 


15.088896 


1.00352 


11.950595 


1.00515 


9.8954744 


1.00708 


8.4456629 


12 


49 


1.00222 


15.028103 


1.00364 


11.909340 


1.00518 


9.8672176 


1 .00712 


8.4251105 


11 


50 


1 .00224 


14.957882 


1.00357 


11.868370 


1.00521 


9.8891227 


1.00715 


8.4045686 


10 


51 


1.00226 


14.893226 


1.00359 


11.827683 


1.00524 


9.8111880 


1 .00719 


8.3843065 


9 


52 


1.00228 


14.829128 


1 00362 


11.787274 


1 .00527 


9.7884121 


1.007^ 


8.3640534 


8 


53 


1.00280 


14.765580 


1.00364 


11.747141 


1.00530 


9.7567944 


1.00726 


8.3438086 


7 


54 


1.00232 


14.702576 


1 00867 


11.707282 


1.00533 


9.7283327 


1 00730 


8:3238415 


6 


55 


1.00234 


14.640109 


1.00369 


11 .607fi93 


1.00536 


9.7010260 


1.00733 


8.3038812 


5 


56 


1.00286 


14.578172 


1.00372 


11.628372 


1.00539 


9.6788730 


1.00737 


8.2840171 


4 


57 


1.00238 


14.516757 


1.00874 


11.589316 


1.00542 


9.6468721 


1.00740 


8.2642485 


3 


58 


1.00240 


14.455859 


1.00877 


11.550523 


1 .00545 


9.6200229 


1.00744 


8.2446748 


2 


59 


1.00242 


14.895471 


1.00879 


11.511990 


1.00548 


9.5938233 


1.00747 


8.2249952 


1 


60 


1.00244 


14.835587 


1.00882 


11.478713 


1.00551 


9.5667722 


1.00751 


8.2065090 







Co-sec. 


N. Seo. 


Co sec. 


N. Sec. 


Co'Sec. 


N. Sec. 


Co-sec. ' N. Sec. 


■■IM^ 


86« 


85** 1 84^ 


8^^ 



254 



TABLE XL. 

NATURAL SECANTS. 

8"^ 



90 



I 



10* 



M 



N. Sec. 



1 

s 

4 
6 
6 
7 
8 

10 

11 
12 
18 
14 
15 
16 
17 
18 
10 
JO 

af 

22 

as 

24 
25 
26 
27 
28 
20 
SO 

SI 
S2 

ss 

S4 

S5 
80 
87 

S8 
80 
40 



41 
42 
48 
44 

45 

46 

47 
46 
40 
50 



51 
52 
53 
54 
55 
56 
57 
58 
50 
60 



.00751 



.00755 

.00758 

.00762 

.0076516 

.007608 

.00778 

.007768 

.00780 

.00784 

.00787 



.00701 

.00705 

.00700 

.00802 

.00806 

.00810 

.0081317 

.00817 

.00821 

.00825 



.00828 

.00832 

.00886 

.008407 

.008447 

.00848 

.00851 

.00855 

.00850(7 

.00863 



.00867 

.00871 

.0087517 

.008787 

.008827 

.008867 

.00800 

.008047 

.008087 

.00002 



.0000617 

.00010 

.00014 

.00018 

.00022 

.00026 

.00080 

.00084 

.00038 

.0004217 



.00046 
.00050 
.00054 
.00068 
.00062 
.00066 
.00070 
.00075 
.00070 
.00083 



Co -see. 



8.2055000 



N. Seo 
00083 



.1861157 
.1668145 
.1476048 
.1284860 
.1004578 
.0005182 
.0716681 
.0520062 
.0842321 
.0156450 



.0071445 
.0787206 
.0604003 
.0421556 
.0280050 
.0050170 
.8870238 
.8700120 
.8521821 
.8844335 



.8107656 
.7001778 
.7816607 
.7642406 
.7468001 
.7206176 
.7124227 
.6058047 
.6282631 
.6612076 



.6444075 
.6276028 
6108516 
.5041840 
.5775016 
.5610713 
.5446286 
.5282478 
.5110437 
.4057106 



^7054821 
.4684560 
.4474835 
.4314803 
.4156050 
.>007708 
.3840818 
.8688512 
.8527377 
.8871000 



7.8217102 
7.8062054 
7.2000460 
7.2756616 
7.2604417 
7.2452850 
7.2801040 
7.2151653 
7.2001006 
7.1852065 



Co-sec. N. Sec. 



00087 

00001 

00005 

0000017 

01004 7 

010087 

010127 

010167 

01020 



7. 



01020 

01083 7 

01037 6 

01041 6 

010466 

010606 

010546 

010506 

01068)6 

01067 



Co-sec. 



N. 8ec. 



7.1852005 



1.01247 6.3024532 



.1704556 

.1556761 

.1400587 

.126801011 

.11170501 

.0071700 

.0826041 

.068277711 

.0580205 



01024 7.08062201 



.01251 

.01256(6 

.01261 

.0126516 

.01270 

.01275 

.01270 

.01284 

.012806 

.012046 



6. 



0258820 

0112001 

0070760(1 

0880002 

0680004 

0560464 

0411406 1 

0278080 1 

0135230 1 

8007042 



.012086 

.018086 

.013086 

.018186 

.01818 

.018226 

.01327 6 

.01832 

.01837 6 

.018426 



01071 6 
010766 
010806 
010846 
010806 
010086 
010076 



011026 



01106 
01111 



6 



.8861105 

.8724005 

.8580338 

.8454222 

.831064211 

.8185507 

.8052082 

.7010005 

.778668211 

.7654601 



.013466 

.018516 

.013566 

.01801 6 

.01866)6 

.01371 

.01876 

.018816 

.01386)6 

.01301 



011156 
01110,6 
01124;6 
011286 
011836 
01137!6 
011426 
011466 
011516 
01155'6 



.7528268 

.7302860 

.7261065 

.71820701 

.70026001 

.6878822 

.67454461 

.66176681 

.64001841 

.6863203'l 



1 .01305 



1.014006 



.01405 6 
.014106 
.01415 6 
.014206 
.01425 
.01480 6 
.01485 6 
.014406 



011606.6286800,1 .01445 

011646 

01160!6 

011736 



.61100781 
.50855401 
.5860587il 
01178!6. 57861121 
.561221311 
.5488586:1 



Co-sec. 



6. 
6. 
6. 



6. 
6. 
6. 
6. 



8807847 

8600505 

8574276 

84588861 

8342023 

8227884 

3113260(1 

2000073 

2885205 

2771033 



.2658084 

.2546446 

.248481611 

.2322504 

.2211275 

.210086011 

.1080843 

.1870725 

.1770003 

.1666674 



6. 
6. 



6. 



15517861 

1443180 

1835028 

1227268 

1110861 

1012850 

0006210 1 

0700064 

0604085 

0588080 



6 



.0483445 

.03786801 

.0274282 

.0170250 

.0066581 

.0068274 

.0860826)1 

.0757787 

.0656604 

.0558625 



01182 



6 



6 
6.5S65528;i.01481 



01187 

01101 

01106,6.524203811 

01200 



:i 



6.8751128 

.014866.8652856 

6.5120812;i .01401 6.8553021 



01205 

012006 

012146 

012106 

012236 

012286 

012886 

012876 

012426 

012476 



82< 



6.04520081.01764 
.01460 6.0350022 1 .0176015 
.01455 6.0250005 1 
.014616.01406141 
.014666.00404701 

6.80406881 



.01471 
.014766.8850238 



6.4000148,1 



.48770441 
.47571051 
.46360011 
.45170501 
.48076661 
.427871 «1 
.41602161 



.4042154 
.8024682 



Co-see. N. Sec. 



.01406 
.01601 
.01506 
.01512 
.01517 
.01522 
.01527 
.01532 



6.84558201 
6.83680531 
6.82600171 
6.81686101 
6.80667321 
6.79T02801 
6.78741531 
6.77783501 



.0153716.7682867 
.015486.7587705 



N. Sec. 



1.01543 



1.015486 
1.01558 



1.015585 



.01564 



1.01560(5 
1.015746 
.015706 
.015856 
.01500|5 
.01505 



1.01601 
1.0160615 



.01611 

.01616(6 

.01622 

.01627 

.016885 

.016885 

.01643 



1 

1.0164015 



.01654 

.016505 

.01665 5 

.016708 

.016765 

.01681 

.01687 

.016026 

.016085 

.017085 



1.017005 



.01714 

.017206 

.01725 

.01781 

.01786 

.017425 

.01747 

.017585 

.017585 



.01775 

.01781|5 

.017865 

.017025 

.01708 

.01808 

.018005 

.01815 



Casec.! N. Sec. 



81<> 



L 



so** 



.018205 

.01820 

.018325 

.01837 

.01843 

.018405 

.01854 

.01860 

.018665 

.018725 



Co-seo. 



5.5787705 



5 



.7402861 
.7308888 
.7304191 
.7210923 
.7116686 
.7028866 
.6030898 
.6887794 
.6745880 
.6658891 



.6561584 
.6470140 
.6878096 
.6268148 
.6107599 
.6107845 
.6017886 
.5097719 
.6838848 
.5740258 



.5660460 
.5571951 
.5488796 
.5396786 
.5806199 
.52207^ 
.5133659 
.5046848 
.4066305 
.4874043 



.4788056, 

.4702349 

.4616001 

.8581781 

.4446881 

•4362109 

.4277886 

.4109797 

.4100908 

.4096898 



.8948096 
.3859079 
.8777199 
.3604664 
.3612898 
.8580379 
.8448620 
.3867114 
.8285861 
.89648601 



.3124109 
.3048608 
.2063854 
.2888847 
.2808587 
.2724070 
.9644706 
.2565768 
.2486079 
.2408431 



Co-secJ N. See, 



70" 



59 
68 
67 



65 
64 
53 
69 

51 



49 
48 
47 
46 
45 
44 
43 
49 
41 
40 



39 
38 
SI 



35 

34 



31 
30 



97 



24 
93 



21 



19 
18 
17 
16 
15 
14 
13 
19 
11 

9 
8 
7 
6 
5 
4 
3 
9 
1 
O 



TABLE XL. 

NATURAL SECANTS. 



2M 



ii» 



18' 



IS* 



14« 







1 

a 

s 

4 
6 
6 
7 
8 
9 

ii 

11 

12 

IS 

14 

16 

10 

17 

18 

19 

80 



91 



24 
26 
80 
87 

28 
89 

}L 
SI 

S8 

a4 

S6 
SO 
S7 

S8 
S9 
40 



41 
48 
4S 

44 

46 
40 
47 

48 
40 
60 



61 
68 
63 
64 
66 
60 
67 
68 
59 
00 



N. 6«c. 



.01872 



.01877 

.0188316 

.0188916 

.01805 

.01901 5 

.01908 

.01012 

.01918 

.01984 

.019306 



•0193016 
.01941 
.01947 
01053 
.019696 
.01906 6 
.0197116 
.01977 
.01983 
.019896 



.01993 

.0200l|6 

.02007 

.02013 

.02019 

.02025 

.02031 

.0203716 

.02043 

.020495 



.02066 5 
.020616 
.02067 4 
.02073 4 
.02079|4 
.02086 
.0209114 
.09097 4 
.08103 4 
.081104 



Co-see. 



N.Sec. 



5.8408431 
5 



.8330181 
.8868050 
.8174816 
.8396018 
.8019254 
.1942126 
.1865228 
.1788663 
.1712128 
.1035924 



.1669948 
.1484199 
.1406677 
.1333381 
.1268309 
.1183401 
.1108836 
.1034431 
.0900248 
.0886284 



.0812630 

.0139012 

.0665701 

.0692606|1 

.0619786 

.0447060 

.0374607 

.0308367 

.0830337 

.0168317 



.0086907 
.0016505 
.9944311 
.9873383 
.9608641 
.9731964 
.9661591 
.9691481 
.9681453 
.9461687 



.08116 
.081294 
.021284 
.02134 4 
.02140 
.02140 
.02163 
.02159 4 



.02165 
.02171 



.02178 4 

.02184 4 

.02190 4 

.021064 

.022034 

.022094 

.02216 

.022214 

.0222814 

.02234 



.9389120 
.9312754 
.9243686 
.9174616 
.9106844 
.0037907 
.8068886 
.8900700 
.8839707 
.8764807 



.8607990 
.8699688 
.8662667 
.8496621 
.8428774 
.8362114 
.8295643 
.8829367 
.8163268 
.8097343 



02234 



02240 

02247 

02263 

022694 

028664 

022724 

02270|4 

02286 

02291 

02298 



02304 

02811 

02317 

0232814 

02330 

02336 4 

023434 

023494 

02366 4 

023624 



0236014 
02376 

0238214 

02388 4 
02305 4 

02402 
02408 
02415 
02421 
02428 



0848614 

08441 

0844814 

08464|4 

08461 

0846814 

09474 4 

094814 

094884 

08494 4 



086014 
08608 4 
08616 4 
025214 
026284 



02635 

0254214 

025484 

02656 

095684 



Co-see. 



N. Sec. Co>sec. 



4.8097843 



1.08630 4.4464116 



.8031613 

.7066066 

.7900708 

.7836680 

.7770619 

.77066091 

.7641068 I 

.7676596 

.7618318 

.7448806 



1.08637 

1.08644(4 

1.08661 

1.0866814 

.02666 

.02672|4 

.026794 

.026864 

.02603 4 

.02700 4 



.7384277 
.7320624 
.7266946 
.7193642 
.7130313 
.7007256 
.7004372 
.0941660 
.0879119 
.6816748 



1.02707 4 

1.02714 

1.02721 

1.0272814 

1.02736 4 

1.02742 4 

1.027404 

1.027664 

1.027634 

1.02770 



.67646481 
.6692616 1 
.66306621 
.6668966 1 
.66074271 
.64460641 
.63848671 
.63238351 
.62620671 
.69022631 



.02777 
.02784 
.02791 
.02799 
.02806 
^2813 
.02820 
.02887 
.02834 
.0284^ 



.6141722 

.6081Sa 

.6021180 

.6061070 

.6901174 

•68414S9|1 

.6781808 

.6789444 

.6668183 

.56040801 



1.09849 



1.09866K 
1.09863 
1.09870|4 
1.09878 4 

.028854 
1.028924 
1.028094 
1.029064 

.02914 



4. 



4. 



6646134 

6486344 

642770911 

6360990 

6310903 

6952730 

6194711 

6136844 

6079129 

6021665 



1.029214 



1.02928 

.08936 4 
1.02943 
1.02960 4 
1.020684 
1.089664 
1.08978 
1.029804 
1.029874 



4. 
4. 



02660 

02576 

026824. 

026804. 

026964. 

020034. 

026104. 

026174. 

026244. 

026304. 



Co'Sec. N. Sec. 
78« 



4064162 

490688011 

4849776 

4792810|1 

4735908 

4079324 

4622808 

4566438 

461019811 

4464116 



1.08994 
.0800814 

i.osoook 

.03017 
1.03084 
140303814 
1.030394 
1.0304614 

.03064 



1 .03061 4 



Co-sec. N. Sec. 
_ 



N.Sec. 



.4398176 
.4848388 
.6886731 
.4231224 
.4176869 
.4120637 
.4066666 
.4010616 
.3966817 
.3901168 



3846638 
.3792267 
.3738016 
.3683010 
.8629943 
.3676118 
.3622419 
.3468861 
.3416488 
.3862150 



4.8808996 
4.S866977 
4.8803000 
4.8160336 
4.8007716 
4.8046826 
4.2992867 
4.8940640 
4 .8888643 
4.8886576 



.8784788 1 
.87880801 
.9681449 1 
.96999961 
.2678671 1 
.4997474 1 
.94764021 
•24954671 
.9874687 1 
88839481 



.8878373 

.8888988 

.8178606 

.21224061 

.9079338 

.9099380 

•19796491 

.19998401 

.1873959 1 

.1893786 1 



.1774438 
.1796210 
.1676102 
.1627114 
.1678248 
.1589491 
.1480866 
.1488830 
.1383939 
.1336655 



03061 



030604 

03076 4 

03084|4 

03091 

03009 

03106 

03114 

03121 

0318914 

03137 



03144 
0816814 
0S169|4 
08107 
03176 
03162|4 
08100 4 
0S108 4 
08806 4 
03818 4 



038814 

08888 4 

03236 

0324414 

08861 

0396014 

03267 

08976 

03989 

039003 



S. 

3. 
3. 
3. 
3. 

• 
3. 



08898 

08806 8 

08818 

03881 

033801 

08887 

08846 

08858 8 

03300 

03363 3 

03376 S 
03384 3 
03398 8 
08400 
03408 
08416 8 
08484 8 
08488 
0844013 
03447 



03455 
03463 
03471 
0347f^ 
03487 
08406 
03503 
03518 
03580 
03588 



C o-sec. N. Sec. 
76^ 



Co-see. 



4.1336666 



.1887487 
.1830436 
.1191496 
.1148675 
.1095907 
.1048874 
.1000898 
.096U86 
•0006878 
.0869180 



.0818100 

.0766181 

.0718374 

.0671677 

.0696091 

.0678616 

.053881 

.0485 

.0a9844 

.0S9t804! 



.0347878 
.0308048 
.0266388 
.0810788 
.0166810 
.0110888 
.0074688 
.0080347 
.0064867 
•9989808 



3. 



980Uai 

08406641 

0604001 

97604S1 

9516976 

9671691 

9687860 

9688819 

9689171 

9496884 



.9451379 
•9407688 
•0863988 
.0880448 
.0876007 
.0888651 
.9190400 
.0147864 
,9104808 
.0061860 



0018306 
.8076637 
.89389761 
.8890411 
.8847948 
.8806670 
•8708998 
.8791119 
.8670096 
.8687038 



Co-sec . N. Sec, 
750 



60 



69 
68 
67 
66 
65 
64 
63 



61 
60 



49 
46 
47 
46 
46 
44 
48 
48 
41 
40 



89 



87 

86 
85 
84 
88 
88 
81 



88 
97 



94 



91 

90 



19 
18 
17 
16 
16 
14 
IS 
19 
II 
10 





8 

7 
6 
6 
4 

8 
9 
1 




2M 



TABLE XL. 

NATURAL SECANTS. 



M 



1 
2 
S 

4 

5 
6 
T 
6 
9 
10 



16° 



N. Sec. Co-sec. 



1.03528 



S.8G37033 



11 
12 
IS 
14 

16 
17 
18 
10 
20 



21 
22 



24 
25 
20 
27 



29 
SO 



SI 
S2 

ss 

S4 

S5 
36 
87 
S8 

89 

i?. 
41 

42 
43 
44 
45 
46 
47 
48 
40 
50 



51 
52 
58 
54 
55 
56 
57 
58 
50 
60 



.03535 
•0S544 
.03552 
.03566 
.03568 
.03576 
.03584 
.03502 
.03601 
.0360913 



.03617 
.03625 
.03633 
.03612 
.03650 
.03658 3 

.03666 
.03674 
.03683 
.03691 



.036993 

.08708 

.03716 

.08724 

.03732 

.03741 

.03749 

.03758 3 

.03766 

.08774 



.03783 
.03791 
.03799 
.08808 
.03816 
.03825 
.08833 
.08842 
.08850 
.08858 



.08867 
.08875 
.03884 
.0889213 

.08901 
.08909 
.08918 
.08927 
.08935 
.08944 



.03952 

.08961 

.0896913 

.03078 

.03987 

.08995 

.04004 

.04013 

.04021 

.0403013 



.8595135 
.8553332 
.8511622 
.8470006 
.8428482 
.8387052 
.8345713 
.8304467 
.8263313 
.8222251 



l^^ 



U* 



N. Sec. Co-sec. ^. ^6c. i o-sec. 



1.04030 



.8181280 
.8140399 
.8099610 
.8058911 
.8018301 
.7977782 
.7937352 
.7897011 
.7856760 
.7816596 



.7776522 
.7736535 
.7606636 
.7656824 
.7617100 
.7577462 
.7537911 
.7408447 
.7459008 
.7419775 



3.7380568 
3.7341446 
3.7302400 
3.7263457 
3.7224589 
3.7185805 
3.7147105 
3.7108489 
3.7069956 
3.7081506 



.609813911 

.6954854 

.6916652 

.6878532 

.6840403 

.6802536 

.6764660 

.6726865 

.6689151 

.6651518 



.6618964 
.6576491 
.6539097 
.6501783 
.6464548 
.6427302 
.6300315 
.6853316 
.6316395 
.6279553 



Co-sec. N. Sec. 



3.6279553 



0412613 

04135 

04144 

04152 

04161 

04170 

04170 

04188 

04197 

04206 



04214 

04223 

0423213 

04241 

04250 

04259 

04268 

04277 

04286 

04295 



04804 
04113 
04322 
04331 
04340 
04849 
0435813 

04367 
0437613 



04385 



04394 

04408 

04418 

04422 

04481 

04440 

044493 

04458 

04468 

04477 



0448613 

04495 

0450418 

04514 

04523 

0453213 

04541 

04551 

04560 

045»9 



04039 

04047 

04056 

04065 

04078 

0408213 

04091 

04100 

04108 

04117 



.6242788 
.6206101 
.6169490 
.6132957 
.6096501 
.6060121 
.6023818 
.5987590 
.5951430 
.5915363 



1.04569 



.5870362 
.5843437 
.5807586 
.5771810 
.5736108 
.5700481 
.5664928 
.5629448 
.5594042 
.5558710 



.5523450 

.5488263 

.5453149 

.5418107 

.538313811 

.5348240 

.5313414 

.5278660 

.5243977 

.5209365 



.5174824 
.5140354 
.5105954 
.5071625 
.5037365 
.5003175 
•4969055 
.4935004 
.4901023 



3.48671101 



.4833267 

.4799492 

.4765785 

.4732146 I 

.4698576 1 

.4665073 

.4681637 

.4598269 

.456496911 

.4531735 



.4498568 
.4465467 
.4432433 
.4399465 
.4366563 
.4338727 
.43009S6 
.4268251 
.4285611 
.4208036 



Co-sec. N. Sec. 
73'' 



1.04578 
1.04588 
1.04597 
1.04606 
4.04616 
1.04625 
1.04635 
1.04644 
1.04653 
1.04663 



3.42U3036 



1.04672 
1.04682 
1.04691 
1.04700 
1.04710 
1.04720 
1.04729 
1.04738 
1.04748 
1.04757 



1.04767 
1.04776 
1.04786 
1.04795 
.04805 
1.04815 
1.04824 
1.04884 
1.04843 
1 .04858 



1.04863 
1.04872 
1.04882 
1.04801 
1.04001 
1.04911 
1.04020 
1.04930 
1.04040 
.04950 



1.04059 

1.04060 

1.04978 

.040893 

.04999 

1.05008 

1.05018 

1.05028 

.05038 

1.05047 



1.05057 

1.06067 

1.0507718 

1.05087 3 

1 .05097 

1.05907 

1.05116 

1 .06126 

1.05136 

1.05146 



Co* sec. 



3.4170526 
3.4138080 
3.4105699 
3.4073382 
3.4041130 
3.4008941 
3.8976816 
3 3944754 
3.8912755 
3.3880820 



18** 



N.Sec.i Co-sec. 



1.05146 3.2360680 



3.3848948 
3.8817138 
3.3785391 
3.3753707 
3.3722084 
3.8690524 
3.3659026 
3.3627589 
3.3596214 
3.3564900 



3.3533647 
3.3502455 
3.3471324 
3.3440254 
3.3409244 
3.3378294 
3.3347405 
3.3316575 
3.3285806 
3.3255095 



3.3224444 
3.3193853 
3.3163320 
3.3132847 
3.3102432 
3.3072076 
3.3041778 
3.3011539 
3.2981357 
3.2951234 



.2921168 

.2891160 

.2861209 

.2831316 

.2801479 

.2771700 

.2741977 

.2712311 

.268270211 

.2653149 



' 



.2628652 

.2594211 

.2564825 

.2585496 

.2506222 

.2477008 1 

.2447840 

.2418732 

.2889678 

.2360680 



N. Sec. 



72* 



1.05156 
1.05166 
1.0.U76 
1.05186 
1.05196 
1.05206 
1.05216 
1.05226 
1.05236 
1.05246 



I.U5256 
1.05266 
1.05276 
1.05286 
1.05297 
I .05307 
1.05317 
1.05327 
1.05837 
1.05847 



1.05357 
1.05367 
1.05377 
1.05388 
1.053Q8 
1.05408 
1.05418 
1.05429 
1.05439 
1.05449 



1.05460 
1.05470 
1.05480 
1.05490 
1.05501 
1.05511 
1.05521 
1 .05532 
1.05542 
1 .05552 



3. 

8. 



8. 

3. 



1.06563 
1.06578 
1.055843 
1.06594 
1.05604 
1 .0561518 
1.05625 
1.05686 
.05646 
1.05667 



8. 



1.05667 
1.056783 
1.05688 
1.05699 
1 .05700 

.057208 
1.05780 
1.05741 
1.05751 
1 .0576tt 



3 2331736 
3.2302846 
3.2274011 
3.2245230 
3.2216508 
3.2187830 
3.2159210 
3.2130644 
3.2102182 
3.2073678 



3. 20452661 

3.2016913 

3.1988613 

3.1960365 

3.1932170 

3.1904028 

3.1875937 

3.1847899 

3.1819913 

3.1791978 



8.1764095 
3.1736264 
3.1708484 
3.1680756 
3.1653078 
8.1625452 
3.1597876 
3.1570351 
3.1542877 
3.1515453 



3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
8. 



3. 
3. 
3. 
8. 



1488070 
1460756 
1433483 
1406259 
1379086 
1351962 
1324887 
1297862 
1270886 
1243950 

1S17O8I 
1190252 
1163472 
1136740 
1110057 
1083422 
1056835 
1080296 
1003805 
0977868 



3. 
8. 

8. 



3. 
3. 
3. 
3. 



0950967 
0924620 
0896819 
0872066 
0645860 
0819702 
0798590 
0767525 
0741507 
0715585 



Co-sec. N. Sec. 



M 



60 



59 
5H 
57 
66 
55 
54 
53 
52 
51 
50 



49 
4H 
47 
46 
4$ 
44 
43 
42 
41 
40 



8» 
88 
87 
86 
85 
81 
83 
8:1 
31 
SO 



29 
28 
27 
26 
23 
24 
23 
2S 
21 



19 
IS 
IT 
16 
13 
14 
13 
12 
11 
10 



9 

8 
7 
6 
5 

4 
3 

a 
1 

a 



TABLE XL. 

NATURAL SECANTS. 



257 



M 





T 

2 
• 
4 
5 
6 
7 
8 
9 
10 

II 
12 
IS 
14 
15 
16 
17 
18 
10 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 



41 
42 
43 
44 

45 
46 
47 

48 
49 
50 



61 
52 
53 
54 
55 
56 
67 
58 
50 
60 



19« 



N. Sec. Co-sec. 



.057623.0715535 



.05773|S 
.05783 3 
.05793 3 
.05805>3 



.05815 
.05820 
.05830 
.05847 
.05857 
.05869(3 



.05879 3 

.0589013 

.05901 

.05911 

.05922 

.05933 

.05944 

.05955 

.05965 

.05976 



.05987 

.05998 

.06009 

.06020 

.06030 

.06041 

.0605213 

.06063 

.0607412 



.06085 



.060962 

.06107 2 

.061182 

.061292 

.06140 

.06151 

.06162 

.06173 

.06184 

.06195 



.062062 

.06217 2 

.062282 

.062392 

.06250|2 

.06261 

.06272 

.06283 2 

.06295 2 

.063062 



.0689610 
.0663731 
.0637898 
.0612111 
.0586370 
.0560675 
.0535026 
.0509423 
.0483864 
.0458352 



.0432884 
.0407462 
.0382084 
.0356752 
.0331464 
.0306221 
.0281023 
.0255868 
.0230759 
.0205693 



2 



.0180672 
.0155694 
.0130760 
.0105870 
.0081024 
.0056221 
.0031462 
.0006746 
.9982073 
.9957443 



.9932856 
.9908312 
.9883811 
.9859852 
.9834936 
.9810563 
.9786231 
.9761942 
.9737695 
.9713490 



.9689927 
.9665205 
.9641125 
.9017087 
.9593090 
.9569135 
.9545221 
.9521348 
.9497516 
.9173724 



.06317 
.06328 
.00339 
.06350 
.06362 
.05373 
.06384 
.06395 
.06407 
.00418 



.9449975 
.9426265 
.9402597 
.9378968 
.9355380 
.9331833 
.9308326 
.9284858 
.9261431 
.9238044 



C0-B6C. I N. See. 
70^ 



20* 



^1. bee. 



1.06418 2.9238044 



0642912 

06440 

06452 

0646312 

06474 2 

0648612 

06407 

0650812 

06520 2 

0053112 



06542 

06554 

06565 

06577 

06588 

06600 

06611 

06622|2 

06634 

06645 



06657 2 

006682 

066802 

066912 

067032 

06715 2 

067262 

0673S 

067492 

067612 



06773 
06784 
06797 
06808 
06819 
06831 
06843 
06854 
06866 
06878 



0688912 

00901 

06013 

06925 

06936 

06948 

06960 

0697212 

06984 2 

06995 2 



2 
2 
2 
2 
2 

07067 2 
070792 
07091 2 



07007 
07019 
07031 
07043 
07055 



07103 
07115 



Co-sec. 



.9214697 1 
.91913891 
.9168121 1 
.9144892 1 
.91217021 
.9098553 1 
.9075443 
.905237211 
.0029339 I 
0006346 1 



.8083391 
.8960475 
.8037598 
.8914760 
. 8891960 
.8869198 
.8846474 
.8823789 
.8801142 
.8778532 



.8755961 
.8738428 
.8710932 
.8688474 
.8666053 
.8643670 
.8621324 
.8699015 
.8576744 
.8564510 



2.85323121 

2.85101621 

2.848802811 

2.8466941 

2.8443891 

2.8421877 

2.839989911 

2.8377958 

2.8356054 

2.8334185 



.8312353 

.8290556 

.8268796(1 

.8247071 

.8226382 

.8203729 

.8182111 

.8160529 

.8138982 

.8117471 



.8095995 
.8074554 
.8053148 
.8(131777 
.8010441 
.7989140 
.7907873 
.7946641 
.7925444 
.7904281 



Co'geo. N. Sec. 
69^» 



210 



N.Sec. 



07115 2.7904281 



07126 

071382 

07150 

07162 

07174 

07186 

07199 

07210 

07223t2 

07235 



07217 

07259 

07271 

07283)2 

07295 

07307 

07320 

07332 

07344 2 

07366 2 



073682 
07380 2 
07303 2 
07406 2 
07417 2 
074292 
07442 
07454 
07466 



074792 



0749112 

07503 2 

076162 

07628 2 

07640 

07563 

07565 

07678 

07690 

076022 



07615 2 

076272 

07640 

076522 

0766512 

07677 

07690 

07702 

07715 

0772712 



07740 2 

07752 

07765 2 

07778 

07790 

07803 2 

0781612 

07628 

07841 

0785312 



Co- sec. 



.7883153 
.7862059 
.7840990 
.7819973 
.7798982 
.7778024 
.7757100 
.7730211 
.7715356 
.7694532 



.7673744 
•7652988 
.7632207 
.7611578 
.7500023 
.7570301 
.7640712 
.7520157 
.7508634 
.7488144 



.7467687 
.7447263 
.7426871 
.7406512 
.7386186 
.7365802 
.7346680 
.7326400 
.7306203 
.7285088 



.7264005(1 

.7244804 

.7224735 

.7204606 

.7184603 

.7164710 

.7144777 

.7124866 

.7104987 

.7086139 



.7066323 
.7045538 
.7025784 
.7006061 
.6986370 
.6966709 
.6947079 
.6927480 
.6907912 
.6888374 



.6868867 
.6849391 
.6829945 
.6810530 
.6791145 
.6771790 
.6752466 
.6733171 
.6713006 
.6694672 



Co sec. N. Sec. 



82V 



^l . bed Co-sec. 



07863:2.6694672 



078662.6675467 
078792.6666292 
078922.6637148 
07904 2.6618033 
079172.6608047 
07030'2. 6570801 
07043|2. 6660665 
07056 2.6641868 
07068*2.6622901 



07981 



2.6503962 



0799412.6485054 
080062.6466174 



08019 



2.6447323 
080822.0428502 
08045 2.6400710 
080682.6300046 
08071 2.6372211 
080842.6853606 
080079.6334828 
081002.6316180 



08122 
08135 
08148 
08161 
08174 
08187 
08200 
08218 
08226 
08230 



08252 
08265 
08278 
082012 



08306 



083182 
083312 
083442 
083572 
083702 



083832 



08307 

0840012 

08423 2 

08436 

08440 

08463 

0847 

08480 

08603 2 



08516 

08529 

08542 2 

085562 

08569 2 

08682 

08506 

08609 

086232 

08636 2 



Co-iec. 



2.6207660 
2.0278060 
2.6260406 
2.6241872 
2.6223366 
2.6204888 
2.6186430 
2.6168018 
2.6140624 
2.61312501 



2 



.6112022 
.6004618 
.6076332 
.6068078 
.6080862 
.6021654 
.6008484 
.5086341 
.6067226 
.6040137 



r62 



.6031077 
2.5918045 

.6806087 

.6877068 
2.5859107 
2.5841182 
2.5828284 

.5805414 
^.6787570 

.6760753 



2.5761068 

2.6734100 

.5716462 

.6698752 

.6681060 

2.5663412 

2.5645781 

2.6628176 

.6610590 

.6608047 



N. Sec. 



67** 



M 



60 



50 
58 
57 
66 
66 
64 
63 
62 
61 
50 



40 
48 
47 
46 
•46 
44 
48 
42 
41 
40 



80 
88 
37 
86 
36 
84 



81 



27 



86 
24 
23 



91 
20 



10 
18 
17 
16 
16 
14 
18 
12 
11 
10 




8 
7 
6 
6 
4 
8 
2 
1 




/ 



tM 



TABLE XL, 



M 



1 

a 
s 

4 
5 
6 
7 
8 
9 
10 



11 
IS 
IS 
14 
16 
10 
17 
18 
10 



SI 



S4 
S6 

SB 
S7 



41 
48 
4S 
44 

4« 
46 
47 
48 

40 
50 



61 
58 
5S 

54 
56 
56 
57 

58 
60 



8S O 

N. Seo. 



086S6 8.6508047 



086408.6676681 
08668 8.665808811 
086768.66406481 
06600 8.66881011 
087088.66066801 
08717 8.64888841 
067S0 8 .64700161 
08744 a.545S6711 
08757 8.5^68581 
087718.6418061 



08784 8 
087068 
08811 8 
086S68 
068808 
0685SS 
688668 



086068 
66007 8 



8 

060S4S 
060488 

0806818 

08076 

08080 

8 

000178 
000S08 
000448 



090688 
000789 
000868 
000008 
001188 
001878 
001418 
60165 8 
60160|S 
00188 



001079 

009119 

0089418 

00980 

009698 

0986618 

00880 

09004|a 

008088 

008988 



008S7I9 

00861 

0086619 

008709 

09808 

00407 

00491 

094U 

0044019 

0046419 



c? 



■60. 



.6401604 1 
.68844681 
.6867888 1 
.5850048 1 
.6U8888|1 
.5815744 
.5900680|1 
.6981641 1 
.5964478 1 
.6947440 1 



.69804861 
59184881 

.5106475 1 

.51706871 
61686941 

.5145785 

.siassn 

5119089 
.5005818 
.5078488 



.6061668 
.5044088 
.5098907 
.6011616 
.4904848 
.4078904 
.4061686 



.4098491; 
.4011874 1 



.4806868 
.4878854 
.4868880 
.4846089 
.4890608 
.6818100 
.4706781 
.4780866 
.4764034 
.4747786 



.4781448 1 

.4716181 1 

.4698048 

.468878011 

.46666881 

.4660S71 1 

.46848871 

.46181061 

.46090081 

.4586086 1 



N. Sm. 



NATURAL SECANT S* 

■"2i*» I 86^ 



K. Sec. 



00464 8.4586938 



09478 8.4669888 
004998.4653863 
006068.4637848 
006808.4681866 



00536 
00640 



0056818.4474064 

00577 

00508 

006068.448644811 



006809.44106841 
006369.43048931 
006409.4370046 

8.43638801 
006788.43475661 
006088.48818441 
00707 8.4316166 1 
0078019.4300480 1 
.4884844 



007858 
007608.4960999 



007649 

007789 

007038 

006088 

008999 

00847 

008619 

008669 

008809 

00806 9 



000009 
00094 
000808 
000538 
000689 
9 



000079 
00189 
0096& 
0041 



9. 
9. 
9. 



0066 

0071 

0085 

010019. 

01169. 

01309. 



0144 



01508. 



0174 



08048 
0818 
0833 
0848{8 
0863 
08788 
08838 
03009 
08889 
10338 



Co-sec. 



Co-seo. 



I 
1 
I 
1 
1 
1 
1 
8.4468163 1 
8.44498041 



9.4606906 
9.44800681 



N.Sec. 



.4958699 
.49800441 
.48884881 
•48060541 
.4101449 1 
.4175069 1 
.41604841 
.4145038 1 
.4180613 1 
.4114810 



.40088901 
.4088460 1 
.4068138 1 
.4059816 1 
.4037590 1 
.40999471 
.40060051 
.3001764 1 
.30765661 
.30613671 



a. 



9. 



3046901|1 

3031066 

3016031 1 

3000898 

3886746 

3870686 

3856645 

3840085 

389668711 



01808.38106601 



.37966041 
.3780758 1 
.37658431 
.37600491 
.3786076 1 
. 3781888 1 
.37063001 
.30015781 
.3676787 1 
.36680161 



N. See. 



W 



I 



66" 



103388.3669016 



Co*Bee. 



10863 8.36479661 

103888.36386351 

103838.30178361 

103088.36031361 

104189.3688467 

104989.367381811 

104438.36501881 

104588.85445811 

104788.35900991 

104888.36154941 



10603 9 
106189 
106389 
105409 
105649 
105709 
106049 
106109 
10696 9 
106409 



10656 

1067019 

106868 

107018 

107168 

107Sl|8 

10747 

1076818 

10777 8 

10703 8 



108088 

10884 8 

108408 

10854 

108708 

108861a 

10001 

1001618 

100388 

10047 8 



100638 

100788 

110948 

110098 

11036 8 

110418 

11066 

11078 

11087 



a 

111038 



iiiioa 

111348 

111508 

11166 

11181 

11197 

11813 

iiaaoia 

118448 
118608 



.3600675 1 
.34868471 
.34718881 
.84578401 
.34488811 
.84884881 
.8414008 1 
1 
1 



.3370838 



N.Sec. 



8.3S5648a 



3349L59 
8387840 
3318548 
38098761 
1 
8870700 
8856575 



.Sai4040l 

.31000181 

.8185794 1 

.3171606 1 

.31576161 

.314U641 

.3180618 

.81154001 

.310148611 

.3087601 



.3073636 

.3060588 

.304566011 

.8031751 

.3017860 

.300308811 

.8990134 

•807689911 

.8968483 

.a048686 



.80340061 
.8081146 
.8907403 
.3803679 
.9879074 
.9766986 
.9869618 
.9898967 
.9896336 
.9811790 



Co-Mc. I N* See. 



11860 



119768.3796184 
118998.9784646 
113088.8770987 
11383 8.3757445 
113408.8743981 
113568.8730415 
118718.9716097 
11387 8.8708457 
114038.8600005 
114108.3676671 



11435 8 

114518 

11467 8 

11483 

1140018 

1151518 

11631 

1154718 

116638 

116708 



11606 
11611 8. 
116878. 
11648 



8.8580064 



8616741 
8608586 
8400846 
1165018.9477178 
9464090 
9450SB0 
9487770 



8.1 



11676 
116018. 
117088. 
11794 



117569 

117799 

117809 

11805 9 

11891 9 

1183818 

11854 

1187018 

118868 

119038 



110108 

110868 

110588 

110688 

110858 

180018 

120188 

18034 

18061 

18067 



13084 8 

180008 

18117 

181388 

131408 

181668 

181888 

131009 

188168 

188388 



CCHMC. 



Co-eec. 



8.8811730 



.8668165 
.8640756 
.8636376 
.8628018 
.8600667 
.8696880 
.8688090 
.9660786 
.8656461 
.S548a04 



8.9494660 
117409.9411688 



.9308517 




.9333438 

.9390474 
.9307586 
.9904506 
.9881681 



.9965008 

.aaMooi 

.88801 
.83173 

.3101751 
.8178071 
.81 
.21634 



60 



69 
68 
57 
60 
S6 
S4 
6S 
58 
51 
50 



49 
48 
47 
46 
45 
44 
49 
42 
41 
40 



B9 
SS 

S7 

S6 
85 
S4 



SI 
SO 



27 



»1 
90 




.814078 

.3188016 

.8115818 

.3108637 

.8080078 

•8077388 

.8064601 

.8058075 

.8030476 

.8086893 



N.See. 
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6F^ 



1 

a 

4 

6 

T 

8 

9 

10 



11 
19 
It 
14 
16 
16 
17 
16 
10 
SO 



11 



94 



tr 



SI 



M 



•7 



40 



41 
4t 
4S 



46 

46 
47 

48 
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60 



61 
6S 
6S 
64 
66 



67 
68 

60 
60 
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N.Sec. 



1 

1 
1 
1 
1 

1 
1 
1 
1 
1 



1SS8S 



9685 2 
9 

96109 
9680 
9663 
19070 
9687 
9704 
9791 
97S8I9 



99409 
99669 

9 

99009 
98169 

9 

98409 
98669 



94009 



94168 
9483 

9460 
9467 9 
9484|9 
9601 
961819 
9684 9 
96612 
85682 



Co 



9.9096808 



1. 



.90148961 

.2001775 

.1080940 

. 1076791 

.106491011 

.10617881 

.18802681 

• 10268081 

.101487011 

.1001047 



•1880541 
.1877150 
.1864776 
.1859417 
.1840074 
.1897746 
.1816436 
.1808130 
.1700850 
.1778505 



.1766346 
.1754113 
.1741805 
.1720693 
.1717506 
.1705336 
.1603180 
.1681040 



28* 



N.Sec. 



1. 

1. 
1. 
1. 



1. 



1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
I. 



1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 



2 

2.16680161. 
.16568061. 



2755 
97799 
97809 
96079 
9894 
19841 
9868 
9876 



2010 



2027 
2044 



89702 
90062 



3018 



30312 

80482 



8066 
3088 



8100)2 
3117 
8186 
816912 
8I70I2 
18187 
8106 



8967 



^ 



.164471211. 
.16396331. 



.1680570 
.1608528 
.1506480 
.1584471 
. 1579460 
.1560489 
.1548610 
.1536553 



9. 
2. 



2. 



2. 
2. 



1524611 
1612684 
1600772 
1488875 
1476003 
1465197 
1458976 
1441438 
1420615 
1417808 



.14060161. 
.13049381. 
.18894761. 
.18707961 

18680981. 
.18479741. 
.13866701. 
.18988801. 
.181»961. 

13006461. 



N.Sm. 



■av^ 



1. 
1. 

!• 
1. 
1. 
1. 
1. 
I. 



I. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
I. 



3267 



3275 
8202 
3310 
3397 



3345 9 
33622 
3380 



3415 
8433 



CO*MO. 



2.1309545 



2. 
2. 
9. 
2. 



• 
2. 
2^ 
2. 
2. 



1288890 
1977967 
1965651 
1964048 
1949460 
1830887 
1210888 
1907783 
1106953 
1184737 



34619. 
84689. 

34869. 
36049. 
35912. 
3680 

8567 
3676 



U92I2 
3610 



2. 
2. 
2. 



1173236 

1161748 
1160974 
1138816 
1197371 
1116040 
1104528 
1003121 
1081733 



1 
1 
1 
I 
1 
1 
1 
1 
1 
9.407085011 



36289.1068908 
3646:9.1047652 
3664,2.1036820 
36822.1025007 
1013608 
1002408 
0001131 



2.: 

2. 

2.( 



3700 

3718 

3785 

8753;2. 

87712. 

37802. 



0970860 
0966620 
0057385 



29' 



80* 



N.Sec. 



Co-«ec. I N.Sec.: Co-eeo. 



1.14335 2.06266581 



.14354i2 
.143722 
.143012 
. 1440012 
.144289 
• 144462 
.14465J2 
. 14483 2 
. 145022 



.0015836 
.0605081 
.0504230 
.0683460 
.0679605 
.0661049 
.0651903 
.0540476 
.0699769 
.0510061 



.146399 
.145589 
.145769 
.14695 2 
.14014 2 
. 14682 2 
.146512 
.146702 
.146802 
.14707 2 



.0508373 
.0407608 
.0487036 
.0476386 
.0465750 
.0465126 
.0444516 

.oasoio 

.0423330 
.0412757 



38072 

38252. 

3843 2. 

3861 12. 

88702. 

38079. 

3816'2. 

30342. 

30522. 

30702. 



0U46164 
0034057 
0098764 
0019584 
0001418 
0800965 
0870197 
0868002 
0856800 
0845702 



30882. 
40069. 
4094 2. 
40422. 

4061 ;2. 

40702. 
4007!2. 
41159. 
4184 9. 
41599. 



0834708 

0893637 

0819680 

0801536 

0700606 

0770480 

0768486 

07674061 

0746510 I 

07856561 



4170 9. 
4188|2. 
49079. 
4996:9. 
494819. 
49622. 
49802. 
49009. 



4817 
4886 



2. 
9. 



0794606 
0713670 
0709746 
0601836 
0680040 
067005G 
0669186 
0648398 
0687484 



.147262 
.147452 
14764 2 
.147892 
.148012 
.148202 
.148302 
.148689 
.148772 
.148062 



.0402197 
.0301640 

0381114 
.0370602 
.0360089 
.0340685 
.0330100 
.0398628 

0818168 
.0307720 



. 14914 2 
. 14933 2 
. 14952 2 
.149712 
.14990 2 
.16000!2 
.160282 
.160479 
.150662 
.15085 2 
•t: 



.0297286 
.0286863 
.0276463 
.0266056 
.0255670 
.0946907 
.0284037 
.0224580 
.0214253 
.0203020 



.1510512 

.15124I2 

.151432 

. 16162 2 

.161812 

.15900^ 

.159109 

.1593019 

.15958 

.16977 



1.1620612 

1.15315 

1.15385 

1.16864 

1.1637812 

1.16393 

1.16412 

1.15421 

1.15461 

1.15470 



Coeec. N. Sec. Co-eec. 
6I' ^1" 



.0108618 
.0183818 
.0178081 
.0169756 
.0159404 
.0142243 
.0139006 

.oioino 

.0111664 
.0101868 



.0001179 
.0080094 
.00708981 
.0060674 
.0060689 
.0040409 



.00001771 
.0010088! 
.8000000. 



164709 



M 



15480, 
15500, 
15598 
15678 
16667 
16687 
15606 
16696 
16646 
15666 



15684 
15704 
16794 
15743 
16763 
16789 
16809 
15892 
16841 
15861 



15881 
15001 
15020 
15940 
15960 
15080 
16000 
16010 
16030 
16050 



16070 
16000 
16110 
16160 
16160 
16170 
16100 
16210 
16930 
16850 



16270 
16900 
16810 
16380 
16360 
16380 
16400 
16490 
16440 
16460 



16481 
16501 
16691 
16641 



1668d 

i6aod 

16693 

1664U 
16668 

n mnr ' 



OOOOOOOi 



0980999 
0979870 

QQIUIA9S 

0960788 
0040764 
0080763 
0090769 
0010764 
0009787 



9889869 
9879097 
0860007 
0860060 
0860179 
0840976 
0630808 
0690690 
0810Q50 
08008m 



0700072 
0781146 
0771331 
0761597 
9751786 
9741954 
9739185 
9799497 
9712680 
0709044 



0603990 
0683607 
0673806 
0064114 
0654436 
0644767 
0686110 
0695464 
0616820 
0606906 



9506508 



0577408 
0667829 
0668854 
0648607 
0680150 
0690616 
9590001 
0510677 



0601076 
0401688 
0489109 
0479689 
0463178 
9a8796 
9444988 
9a4861 
9496446 
9416040 



N.See. |Co.«eo..i K.See. 



60^ 



I 



69^^ 



49 
48 
47 
46 
46 
44 
48 



41 
40 



80 
38 
87 
86 
86 
34 
83 



31 
30 



97 
96 
96 
94 
98 
99 
91 



19 
18 
17 
16 
16 
14 
18 
19 
11 
10 



9 

6 
7 
6 
8 
4 
8 
9 
S 




LI 
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31 V 


32® j 38<> 1 84*» 1 




M 


N. Sec, Co-sec. 


.N. Sec. 


Co -sec. 


N. hec. 


Co-sec. 


N. Sec. 


Co-see- 


M 





1.16663 


1.9416040 


1.17918 


1.8870799 


1.19236 


1.8360785 


1.20622 


1.7882916 


60 


1 


1 . 16684 


1.9406646 


1.17939 


1.8862019 


1.19259 


1.8852565 


1.20645 


1.7S75808 


59 


2 


1.16704 


1 .0397262 


1.17961 


1.88.13249 


1.19281 


1.8344354 


1.20669 


1.7867608 


58 


3 


1.16725 


1.9387889 


1.17982 


1.8844489 


1.19804 


1.8336152 


1.20698 


1.7859817 


57 


4 


1.16745 


1.9878527 


1.18004 


1.883.5788 


1 . 19827 


1.8327959 


1.20717 


1.7858188 


56 


6 


1.16766 


1.9369176 


1.18025 


1.8826998 


1.19849 


1.8319774 


1 .20740 


1.7844467 


55 


C 


1.16786 


1.9359835 


1.18047 


1.8818266 


1.19372 


1.8811699 


1 .20764 


1.7886790 54 1 


7 


1.16806 


1.9350505 


1.18068 


1.8809545 


1.19394 


1.8803482 


1.20788 


1.7889131 


53 


8 


1.16827 


1.9341185 


1.18090 


1.8800883 


1.19417 


1.8295274 


1.20812 


1 .7881479 


52 


9 


1.1684& 


1.9331876 


1.18111 


1.8792181 


1.19440 


1.8287125 


1.20836 


1.7813886 


51 


10 
11 


1.16868 


1.9322578 


1.18133 


1.8783488 


1.19463 


1.8278985 


1.20859 


1 .7806201 


56 


1. 16880)1. 9S1320U 


1.18155 


1.8774755 


1.19485 


1.8270864 


1.20883 


1 .7798574 


49 


12 


1.16909|1 .93040^13 


1.18176 


1.8766082 


1.19508 


1 .8262781 


1.20907 


1.7790955 


46 


13 


1.16930 


1.9294746 


1.18198 


1.8767419 


1.19581 


1 .8254617 


1.20931 


1.778SS44 


47 


14 


1.10950 


1.9285490 


1.18220 


1.8748764 


1.19564 


1.8246512 


1.20955 


1.7775741 


46 


15 


1.16971 


1.9276244 


1.18241 


1.8740120 


1 . 19576 


1.8238416 


1.20979 


1.7768146 


45 


16 


1.169921.9267009 


1.18263 


1.8731485 


1.19599 


1.8230328 


1.21008 


1.7760559 


44 


17 


1.17012;1. 9257784 


1.18285 


1.8722859 


1 . 19622 


1.8222249 


1.21027 


1.7752980 


43 


18 


1.17033 


1.9248570 


1.18307 


1.8714244 


1 . 19645 


1.8214179 


1.21051 


1.7745409 


42 


19 


1.17054;!. 9239366 


1.18328 


1.8705637 


1.19668 


1.8206118 


1.21075 


1.7787845! 


41 


20 


1.17075 1.9230173 


1.183.50 
1.18372 


1.8697040 


1.19691 


1.8198066 


1.21099 


1.7780290! 40 


21 


LlTOyojl. 9220990 


1.8688453 


1.19713 


1.8190021 


1.21128 


1.7722743 39 


22 


1.170161.92118171.183941.8679875 


1.19736 


1.8181985 


1.21147 


1.7715264] 88 


23 


1.17137 1.9202655 1 .184161 .8671806 


1.19759 


1.8173958 


1.21171 


1.7707672- 87 


24 


1 .17168 1 .9193503 1 .18437 


1.8662747 


1 19782 


1.8165940 


1.21195 


1.7700149 86 


25 


1.17178J1. 91 84362 


1.184591.8654197 


1.19805 


1.8157930 


1.21220 


1.7692685; 8S 


26 


1.171991.9175230 


1.181811.8645657 


1.19828 


1.8149929 


1.21244 


1.7685125 84 


27 


1.17220 


1.9166110 


1.18503,1.8637126 


1.19851 


1.8141937 


1.21268 


1.7677625 


S3 


28 


1.17241 


1 . 9156999 1 . 18525 1 . 8628605 


1.10874 


1.8138958 


1.21292 


1.76701S8 


88 


29 


1 . 17262 


1.9147899 


1. 18547;!. 8620093 


1.19897 


1.8125977 


1.21816 


1.7662649 


31 


80 


1.17288 


1.9138809 


1.18569 
1.18590 


1.8611590 


1.19920 


1.8118010 


1.21341 


1.7655173 


SO 


31 


1.17304 


1.9129729 


1.8608097 


1.19944 


1.8110052 


1.21805 


1.7647704 


89 


32 


1.17325 


1 .9120659 1 . 1861311 .8594612 


1.19967 


1.8102102 


1.21389 


1.7640244 


88 


33 


1.17346 


1.9111600 


1.186351.8586138 


1.19990 


1.8094161 


1.21414 


1.76S2791 


87 


34 


1.17367 


1.9102551 


1.18657|1. 8577672 1.20013 


1.8086228 


1.21438 


1.7625345 


86 


35 


1.17388 


1 .9093512 1 . 18679 1 .8569216 1 .20036 


1. 8078304 


1.21468 


1.7617908 


25 


36 


1.17409 


1 .9084483 1 . 18701 1 .8560r69!l .20059 


1.8070888 


1.21487 


1 .7610478 


24 


37 


1.17430 


1.0075464 


1 . 18723 1 .8552331 1 .20083 


1.8062481 


1.21511 


1.7603057 


23 


38 


1.17451 


1.9066456 


1.187451.8543903 


1.20106 


1.8054582 


1.21585 


1.7595642 


n 


39 


1.17472 


1.9057457 


1.187671.8535483 


1.20129 


1.8046691 


1.21560 


1.7588236 


21 


40 


1.17493 


1.9048469 


1.18790 


1.8527078 
1.8518672 


1.20152 


1.8038809 


1.21584 


1.7580837 


SO 


41 


1.17514 


1.9039491 


1.18812 


1.20176 


1 .8030936 


1.21609 


1.7673446 


19 


42 


1.17535 


1.0030522 


1.188341.85102811.20199 


1.8023070 


1.21683 


1.7566063 


16 


43 


1.175i>6 


1.9021564 


1.188561.8501808 


1.20222 


1.8015213 


1.21658 


1.7558087 


17 


44 


1.17577 


1.0012616 


1.188781.8403525 


1.20246 


1.8007865 


1 .21688 


1.7651320 


16 


45 


1.17598 


1.9003678 


l.lSOOIjl. 8485161 


1 .20269 


1 7999524 


1.21707 


1.7543959 


M 


46 


1.17620 


1.8994750 


1 .18923 1 .8476806,1 .20292 


1.7991698 


1.81731 


1.7536607 14 1 
1.7529262 IS 1 


47 


1.17641 


1.8985832 


1.18945 


1.84684601.20316 


1.7983869 


1.21756 


48 


1.176621.8976924 


1.18967 


1.81601231.20389 


1.7976054 


1 .21781 


1.7521924 


12 


49 


1.17683 


1.8968026 


1 .18990 1 . 8451795*1 .20368 


1.7968247 


1.81805 


1.751459S 


11 


50 


1.17704 


1.8959138 


1.19012 


1.8443476 
1.8435166 


1.20386 


1 .7960449 


1.21830 


1.7507278 


10 


51 


1.17726 


1.8950259 


1.10084 


,1.20400 


1.79686)8 


1.81865 


1.7409958 


9 


52 


1 . 17747 


1.8941391 


1.19057 


1.8426866|1. 20483 


1.7944876 


1.81879 


1.7492651 




53 


1.17768 


1.8932532 


1.19079 


1.84185741 20457 


1.7087102 


1.81904 


1.7486359 


7 


54 


1 . 17790 


1.8028684 


1.19102 


1.84108921.20480 


1.7989837 


1.31089 


1.74780611 


6 


55 


1.17811 


1.8914845 


1.19124 


1.84020181.20504 


1.7981680 


1.81958 


1.747077C 


i ^ 


66 


1.17832 


1 .8906016 


1.19146 


1.8898758 


1 .20527 


1.7918881 


1.81978 


1 .7462496 


1 4 


57 


1.17854 


1.8897197 


1.19169 


1.8385498 


1.20651 


1.7906090 


1.82008 


1.7496231 


1 s 


58 


1.17875 


1.8888388 


1.19191 


1.8877251 


1.20575 


1 .7898357 


1.88088 


1.7448968 


1 f 


69 


1.178061.8879589 


1.19914 


1.88690131.20598 


1.7800688 


1.82068 


1.7441712 


U 1 


60 


1.1791» 
Co-sec. 


1.8870799 


1.192861.8360785 


1.20622 1.7888916 


1.88077 


1.74S446C 


i 




N. Sec. 


(*b-Beo. N. Sec. 


Co sec. N. Sec. 


Co-sec. 


N. Sec, 




58«> 


57« 1 56^ 


55« 
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S5» 


36*» 


A 


JK> 


38** 




M 


N. 8ec. 


(Jo-sec. 


N. Sec. 


Co- sec. 


N. Sec. 


Co-sec. 


N. Sec. 
1.26902 
1.26931 


Co- sec. 


M 





1.22077 


1.7434468 


1.23607 


1.7013016 


1 .2.5214 


1.66164U1 


1.6242692 


60 
59 


1 


1 .22102 


1.7427229 


1.23633 


1.7006208 


1.2.5241 


1.6609990 


1.6286648 


a 


1.22127 


1 .7419997 


1.23659 


1.6999407 


1.25269 


1.66035b6 


1.26960 


1.6230609 


68 


s 


1 .22152 


1.7412773 


1.23685 


1.6992612 


1.25296 


1.6597187 


1.26988 


1.6224576 


57 


4 


1.22177 


1.7405556 


1.28711 


1.6985825 


I .25323 


1.6590795 


1.27017 


1.6218549 


56 


6 


1.22202 


1.7398347 


1.23788 


1.6979044 


1.25351 


1.6584409 


1.27040 


1.6212528 


65 


6 


1.22227 


1.7391145 


1.23764 


1.6972271 


1.25379 


1.6578030 


1.27076 


1.6206513 


54 


7 


1.22252 


1 .7388951 


1.28790 


1.6965504 


1.25406 


1.6571657 


1.27104 


1 .6200504 


53 


8 


1.22277 


1.7376764 


1.23816 


1.0958744 


1.25434 


1.6565200 


1.27133 


1.6194500 


52 





1.22S02 


1.7S69585 


1.23843 


1.6951990 


1 .25462 


1. ('558929 


1.27162 


1.6188502 


51 


10 


1.22327 


1.7362418 


1.23869 


1 .6045244 


1.25489 


1.6552575 


1.27191 


1.6182510 


50 


11 


1.22852 


1.7355248 


1.23895 


1.6938504 


1.25517 


1.6546227 


1.27220 


1.6176524 


49 


12 


1.22377 


1.7348091 


1.23922 


1 .6931771 


1.25545 


1.6539885 


1.2725( 


1.6170.544 


48 


IS 


1.22402 


1.7340941 


1.23948 


1.6925045 


1.25572 


1.6533550 


1.27270 


1.6164569 


47 


14 


1 .22428 


1.7833798 


1.23975 


1.6918326 


1.25600 


1.6527221 


1.27308 


1.6158600 


46 


15 


1.22453 


1.7826663 


1.24001 


1.6911613 


1.2562b 


1.6520898 


1.27337 


1.6152637 


45 


16 


1.22478 


1.7319585 


1.24028 


1.6904907 


1.25656 


1.6514581 


1.27366 


1.6146680 


44 


17 


1.22503 


1.7312414 


1.24054 


1.6898208 


1 ;25683 


1.6508270 


1.27396 


1.6140728 


43 


18 


1.22528 


1.7305801 


1.24081 


1.6891516 


1 .25711 


1.6501966 


1.27425 


1.6134783 


42 


10 


1.22554 


1.7298195 


1.24107 


1.6884830 


1.25739 


1.6495668 


1.27454 


1.6128843 


41 


20 


1.22579 


1 .7291096 


1.24134 


1.6878151 


1.25767 


1.6489370 


1.27483 


1.6122908 
1.6116980 


40 


21 


1.22604 


1.7284005 


1.24160 


1.6871479 


1 25796 


1.6483090 


1.27513 


39 


22 


1.22629 


1 .7276921 


1.24187 


1.6864814 


1.25823 


1.6476811 


1.27542 


1.6111057 


38 


28 


1.22655 


1.7269844 


1.24213 


1.6858155 


1 .25851 


1.6470537 


1.27572 


1.6105140 


37 


24 


1 .22680 


1.7262774 


1.24240 


1.6851503 


1.25879 


1.6464270 


1.27601 


1.6099228 


36 


25 


1.22706 


1.7255712 


1.24267 


1 .6844857 


1 .25907 


1.64.>8009 


1.27630 


1.6093323 


35 


26 


1.22731 


1.7248657 


1.24293 


1.6838219 


1.25935 


1.6451754 


1.27660 


1.6087423 


84 


27 


1.22756 


1 .7241609 


1.24320 


1.6831586 


1.25963 


t .6445506 


1.27689 


1.6081528 


33 


28 


1.22782 


1.7234568 


1.24347 


1.6824961 


1.25991 


1.6430263 


1.27719 


1.6075640 


32 


29 


1.22807 


1 .7227534 


1.24373 


1.6818342 


1.26019 


1.6433027 


1.27748 


1.6069757 


81 


80 
SI 


1.22833 


1.7220508 


1.24400 


1.681173U 


1.26047 


1.6I2G796 


1.27778 


1.6063879 


30 


1.22858 


1.7213489 


1.24427 


1.6805124 


1.26075 


1.6420572 


1.27807 


1 6058008 


29 


S2 


1.22884 


1.7206477 


1.24454 


1 .6798525 


1.26101 


1.64J4354 


1.27837 


1.6052142 


28 


S3 


1.22909 


1.7199472 


1.24481 


1.6791933 


] .20132 


1.6408142 


1.27867 


1.6046281 


27 


84 


1.22935 


1 7192475 


1.24508 


1.6785347 


1.26160 


1.640193(j 


1. 27896 


1.6040426 


26 


85 


1 .22960 


1 .7185484 


1.24534 


1.6778768 


1.26188 


1.63957.<I6 


1.27926 


1.6034577 


25 


SO 


1.22986 


1.7178501 


1.24561 


1.6772195 


1.26216 


1.638954ii 


1 27956 


1.6028734 


24 


S7 


1.23011 


1.7171525 


1.24588 


1.6765620 


1.26245 


1.6383355 


1.27985 


1.6022896 


23 


S8 


1.23037 


1.7164556 


1 .24615 


1.6759070 


1.26273 


1.6377173 


I . 28015 


1.60170M 


22 


S9 


1 .23063 


1.7157594 


1.24642 


1 .6752517 


1.26801 


1.6370y97 


1.2H046 


1.6011237 


21 


40 


1.23089 


1.7150639 


1.24669 


1.6745970 
1.6739430 


1.26330 


1.6364^2^ 


1.28075 


1.6005416 


20 


41 


1.23114 


1.7143691 


1.24696 


1.26358 


l.635hG64 


1.2»I0.5 


1.5999600 


19 


42 


1.23140 


1.7136750 


1.24723 


1.6782897 


1.26387 


1.6352507 


1.28134 


1.. 5993790 


18 


48 


1.28166 


1.7129817 


1.24750 


1.6726370 


1.26415 


1.63463.55 


1.28164 


1.5987986 


17 


44 


1.23192 


1.7122890 


1.24777 


1.6719850 


1.26413 


1.6340210 


1.28194 


1.5982187 


16 


45 


1.23217 


1.7115970 


1.24804 


1.6713386 


1.26472 


1.6334070 


1.28221 


1.5976394 


15 


46 


1.23243 


1 .7109058 


1.24832 


1.6706828 


1.26500 


1.6827937 


1.28254 


1.5970606 


14 


47 


1 .23269 


1.7102152 


1.24859 


1.6700328 


1.26.)29 


1.6321809 


1.28284 


1.5964824 


13 


48 


1.23295 


1 .7095254 


1.24886 


1.6693833 


1.26557 


1.63156K8 


1.28314 


1.. 5959048 


12 


49 


1.23321 


1.7088362 


1.24913 


1 .6687345 


1.26586 


1.630957M 


1.28314 


1.5953276 


11 


50 


1 .23347 


1.708l47h 


1.24940 
1.24967 


1.6680864 


1.26615 
1.26643 


1.6303462 


1.28374 


1.5947511 


10 


51 


1.23373 


1.7074601 


1.6674389 


1.6297359 


1 28404 


1.5941761 


9 


52 


1.23399 


1.7067730 


1.24995 


1.6667920 


1.20672 


1.6291261 


1.28434 


1.5935996 


8 


53 


1.23424 


1 .7060867 


1.25022 


1 .6661458 


1 .26701 


1.6285169 


1.28464 


1.5930247 


7 


54 


1.23450 


1.7054010 


1.25049 


1.6655002 


1.26729 


1.6279083 


1 .28495 


1.5924504 


6 


55 


1.23476 


1 .7047166 


1.25077 


1.6648553 


1.26768 


1.6273003 


1.28525 


1.5918766 


5 


56 


1.23582 


1.7040818 


1.25104 


1.6642110 


1.26787 


1.6266929 


1.28555 


1.5913033 


4 


57 


1.23529 


1.7038482 


1.25131 


1.6635673 


1.26815 


1.6260861 


1.28585 


1.5907306 


3 


58 


1.28555 


1.7026658 


1.25159 


1.6629243 


1.26844 


1.6254799 


1.28615 


1.6901584 


2 


59 


1.286ai 


1.7019881 


1.25186 


1.6622819 


1.26873 


1.6248743 


1.28646 


1.5895868 


1 


. 60 


1.23607 


1.7018016 


1.26214 


1.6616401 


1.26902 


1.6242692 


1 28676 


1.5890157 







Co-seo. 


N.Sec. 


Co- sec. 


N. Sec. 


Co- sec. 


N. Sec. 


Co-sec. 


N. Sec. 




5> 


1^ 


53" 1 


5: 


i** \ 5 


r 



262 



M 



I 
a 
s 

4 

6 
7 
8 

10 



11 
12 
IS 
14 
15 
16 
17 
18 
19 
90 



21 
22 
2S 
24 

25 
20 
27 
28 
20 
SO 



91 



ss 

S4 
S5 

S6 
S7 
S8 

SO 
40 



41 
42 
4S 

44 
45 
46 
47 
48 
49 
50 



51 
52 
5S 
54 
55 
56 
57 
58 
50 
60 



I 



■55^ 



TABLE XL. 

NATURAL SECANTS* 



^. See. 



r 28676 

.2870(i 
.28757 
.28767 
.28797 
.28828 
.28858 
.28880 
.28019 
.28950 
.28980 

.29011 
.29042 
.20072 
.29I0S 
.291SS 
.29164 
.29195 
.29226 
.29256 
.29287 



.29318 
.29SI9 
.29S80 
.29411 
.29442 
.29473 
.29504 
.29535 
.29566 
.29597 



.29628 
.29659 
.29690 
.29721 
.29752 
.29784 
.29815 
.29646 
.29877 
.29900 



.20940 
.29971 
.30003 
.80034 
.30066 
.30097 
.S0129 
.30160 
.30192 
.30223 



.80255 
.30287 
.80318 
.30350 
.30382 
.30413 
.30445 
.30477 
.305001 
.30541 

Co- see. 



i*O-M0. 



6890157 



5884452 
5878752 
5873058 
5867360 
5861685 
5856007 
5850334 
5844667 
5839005 
5833348 



40<r 



T 



4l< 



N.Sm. 



1.30541 



5827697 
5822051 
5816411 
5810776 
5805146 
5790521 
5793902 
5788289 
5782680 
5777077 



5771479 

5765887 

5760300 

5754718 

5749141 

5743570 

5738004 

673244311 

5726887 

5721337 



5715702 
5710252 
5704717 
5699188 
669S664 
5688145 
5682631 
5677123 
5671619 
5666121 



5660628 
5655141 
5649658 
5644181 
5638708 
5633241 
5627779 
5622322 
5616871 
5611424 



5605982 
5600546 
5595115 
5589689 
5584268 
5578852 
5573441 
5568035 
5562634 
5557238 



N.Sec. 



i*0-MC. 



1.55572S8 



30573 
30605 
30636 
30668 
30700 
30782 
S0764 
30796 
30829 
30861 



30893 
S0025 
S0957 
30989 
S1022 
31054 
31086 
31110 
31151 
31188 



31216 
31248 
31281 
31313 
S1S46 
31378 
81411 
31443 
31476 
31500 



31541 
31574 
81607 
31040 
S1672 
31705 
31738 
S1771 
SI 804 
S1837 



31870 
31903 
310S6 
31069 
32002 
32035 
32068 
32101 
S2134 
82168 



32201 

S22S4 

32267 

S2S01 

33834 

32368 

82401 

S2434 

32468] 

82501 



CO-BOC. 



.5551848 
•5546462 
.5541081 
.5535706 
.5530335 
.5524970 
.5519610 
.6514254 
.5508004 
.5503558 



N. fteo. 



.5498218 
.5492882 
.5487552 
.5482226 
.5476906 
.5471500 
.5466280 
.5460974 
.5455673 
.5450378 



.5445087 

.5430601 

.5434520 

.5429244 

.5423973 

.54187061 

.5413445 

.5408180 

.5402937 

.5397690 



.5392449 
.5387212 
.5381980 
.5376752 
.5371530 
.5366318 
.5361100 
.5355802 
.5350680 
.5345491 



.5340297 
.53351091 
.5329925 
.5824746 
.5S19572 
.5314408 
.5300238 
.5304078 
.5298923 
.5293773 



.5288627 
.5283487 
.5278351 
.5273219 
.5268093 
.5262971 
.5267854 
.5252741 
.5247634 
.5242531 



N. Sec. 



32501 



32535 
S2568 



1 o»«ec. 



1 52425S1 



82686 
S2669 

32703 
32737 
S2770 
32804 



328721 

S2905 

S29S0 

32973 

SS007 

SS041 

SS075 

SSIOO 

SS14S 

83177 



3S211 
38245 
SS270 
33314 
33348 
88382 
3S4I6 
3345 1 
33485 
33519 



33554 
38588 



.5287433 
.52S23S0 
.5227250 
.5228166 
.5217087 
.5212012 
.5906942 
.6201876 
•5106815 
.5101759 



.5186708 
.5181661 
.5176610 
.5171681 
.5166648 
.5161520 
.5156496 
.5151477 
.5146462 
.5141452 



42* 



N.Sec. 



Co-eec. 



1.34563 



1.84600 

1.S4684 

1.8460911 

1.34704 

l.S4740|l 

1.8477611 

1 .84811 

1.8484611 

1.84882 

1 .34017 



.5186447 
.5131446 
.5196450 
.5121450 
.5116472 
.6111480 
.5106511 
.5101538 
.5000560 
.5001605 



.5086645 
.5081600 
.6676730 
.5971708 
.5006852 
.5061015 
.5056082 
.5052054 
.5047131 
.5042211 



.6087297 
.5088387 
.5027481 
.5029580 
.5017688 
.5019791 
.5007908 
.5003020 
.4008141 
.4093267 



.4988307 
.4988531 
.4978670 
.4973813 
.4968961 
.4064113 
.4060270 
.4054431 
.4040506 
.4044765 



Co-sec. N. Sec. 



1.3406S 
1.34068 
1.85094 
1.35060 
1.35006 
1.85131 
1.35167 
1.85208 
1.S69S8 
1.35974 



1.S5S10 
1.85346 
1.35882 
1.35418 
1.35454 
1.85490 
1.85596 
1.85662 
1.S5508 
1.S56S4 



1.4844765 



.4930940 
.4035UB 
.4030801 
»4085488 
.4020680 
.4015876 
•401UI76 
.4006880 
.4801488 
.4886708 



1.4801890 
1.4887149 
1.4889968 
1.4877890 
1.4879884 
1.4868078 
1.486SS1T 
1.4858565 
1 .4859817 
1.4849079 



.4844994 

.4889590 
.4884888 
.4880149 
.4MS5490 
.4820789 
.4818888 
.4811978 
.4806578 
.4801879 



1.35670 
1.35707 
1 •85743 

1 .8577011 

1.35815 

1.85852 

1.35888 

1.S5094 

1.35061 

1.35007 



1.86084 
1.86070 
1.86107 
1.86143 
1.86180 
1.86917 
1.86953 
1.36200 
1.36827 
1 36363 



1.36400 

1.36437 

1.36174 

1.36511 

1.86548 

1.36585 

1.968 

1.S6650 

1.8068611 

1.86788 



Co 



.47071761 

.4709483 

.4787796 

.4788111 

.4778491 

•4779765 

.4788084 

.4764417 

.4759754 

.47550as 



1.4759480 
1.4745790 
1.4741144 
1 .4786508 
1.4781864 
1.4797990 
1.4729660 
1.4717975 
1 .4719964 
1.4768796 



.4764199 
.4609614 
.4004910 
.4600999 
.4086719 
.4681190 
.4676699 
.4671948 
.4687968 
•4669799 



N.See. 



60 



69 
68 
87 
66 
85 
54 
69 
59 
51 
60 



49 
48 
47 
46 
45 
44 
48 
49 
41 
40 



95 

94 
93 



91 
90 



SO 

98 
97 



91 



19 
18 
17 

16 
15 
14 
19 
12 
11 
16 



9 

8 
7 
6 
6 
4 
9 

1 
9 



M 



1 
2 

a 

4 

6 
6 
7 

8 

10 

11 
12 
18 
14 
15 
16 
IT 
18 
10 
20^ 

21 
22 
23 
21 
25 
26 
27 
28 
29 
SO 

SI 
S2 
S3 
S4 

35 
36 
S7 

38 
39 
40 

41 
42 
43 
44 

46 
46 

47 
48 
49 
50 



51 
52 
53 

54 
55 
56 
57 
58 
50 
60 



TABLE XL. 

NATURAL SECANTS. 



43 



4 



IT. Sec. 



.36733 



.86770 
.36807 
.36844 
.36881 
.36910 
.36956 
.36993 
.37030 
.87068 
.37105 



.37143 
.37180 
.37218 
.37255 
.37293 
.37330 
.37368 
.37406 
.37443 
.37481 



.37519 
.37556 
.37594 
.37632 
.37670 
.3770S 
.37746 
.37784 
.37822 
.37860 



.87898 
.3793C 
.37974 
.38012 
.38051 
.38089 
.38127 
.38165 
.38204 
J8242 

.3828U 
.38319 
.38357 
.38396 
.38434 
.38473 
.38512 
.38560 
.38589 
.38628 



.38666 
.38705 
.38744 
.38783 
.38822 
.3^860 
.88899 
.28938 
.38977 
.89016 



Co-sec. 



4662792 



4658220 
4653652 
4619080 
4644529 
4689978 
4635422 
4680875 
4626831 
4621792 
4617257 



4612726 
4608198 
4603675 
4599156 
4594641 
4590130 
4585623 
4581120 
4576621 
4572127 



4567636 
4563I4S 
4558666 
4554187 
4549712 
4545241 
4540774 
453631] 
4531852 
4527397 



4522946 
451849b 
4514055 
4506616 
4505181 
4500740 
4496322 
4491898 
448747b 
4483063 



4478651 
4474243 
4469839 
4465439 
446104? 
4456651 
4452262 
4447876 
4443497 
4439120 



443474b 
4430379 
4426013 
4421652 
4417295 
4412941 
4408592 
4404246 
4899904 
4395565 



Co-gec. N. Sec. 



44* 



N. Sec. 



1.39016 

39055 
39095 
89134 
39173 
39212 
39251 
39291 
39330 
39869 
89409 



89448 
39487 
39527 
39566 
39606 
39646 
39685 
39725 
39764 
39804 

39844 
39884 
39924 
89963 
40003 
40043 
40083 
40123 
40163 
40203 



40243 
40283 
40324 
40364 
40404 
40444 
40485 
40525 
40565 
40606 



40640 
40687 
40727 
40768 
40808 
40849 
40890 
40930 
40971 
41012 



41053 
41093 
41134 
41175 
41216 
41257 
41298 
41389 
41380 
41421 



Co-«ec. 



Co-sec. 



4395565 



4391231 
4886900 
4382574 
4378251 
4373932 
4369616 
4365305 
4360997 
4356603 
4352393 



4348097 
4343805 
4339516 
4335231 
4330950 
43266712 
4322399 
4318129 
4313868 
4309602 



4305342 
4301087 
4296836 
4292588 
4288345 
4284105 
4279868 
4275636 
4271407 
4267182 



4262963 
4258743 
4254529 
4250319 
4246112 
4241909 
4237710 
4233514 
4229323 
4225184 



4220950 
4216769 
4212592 
4208418 
4204248 
4200082 
4105920 
4101761 
4187605 
4183454 



4179305 
4175161 
4171020 
4166888 
4162740 
4158619 
4154498 
4150370 
4146251 
4142186 



N. Sec. 



45< 



M 



60 



59 
58 
67 
56 
65 
54 
53 
62 
51 
50 



49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



30 
38 
87 
86 
86 
84 
88 
82 
81 
30 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
18 
12 
11 
10 



9 
8 
7 
6 
5 
4 
8 
2 
1 





TABLE XLI. 




CORRECTIONS. 


To be added to the Time of 


High Wateb at full and 


change. 




D'8 

Age. 


Corr. 


r 

Age. 


Corr. 





h. m. 



15 


h. m. 
12 8 


1 


36 


16 


12 45 


2 


1 11 


17 


18 IS 


8 


1 46 


18 


18 54 


4 


2 21 


19 


14 80 


6 


3 1 


20 


15 11 


6 


3 44 


21 


16 66 


7 


4 37 


22 


16 61 


8 


5 40 


28 


18 





6 6b 


24 


19 18 


10 


8 14 


25 


20 81 


11 


9 17 


26 


21 81 


12 


10 9 


27 


22 2] 


18 


10 63 


28 


23 3 


14 


11 33 


29 


28 42 


16 


12 8 


29| 


24 



Mm 



M 
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TABLE XLIL 
LATITUDES and LONGITUDES 



Of the principal Ports, Harbours, Capes, &c. in the World, from the latest 

Observations, Surveys, and Charts. 

NoTB. — Aa I considered all authentic positions of Places were published for the benefit of 
the public, I unfortunately copied the Table of Latitudes and Longitudes in Mr. Norie's 
Epitome, which he obliged me to suppress. For this however I thank him, — ^for on com- 
paring Ids Table with those Works on the sul^ect, which are recogniied and uaed hy 
Government, and which Capt. Beaufort and Lieut. Becher of the Admiraltyy and Capt. 
Maconochie of the Royal Geographical Society subsequently lent me, (to whom I take this 
opportunity of returning my wannest thanks,) I find it to differ fW)m them most materi- 
ally. . For instance, the enthre Coast of Africa, according to Capt. Owen's Survey, is wrong; 
several Islands on the Eastern Coast which must be passed (if not touched) daily, by Tendi 
to India, &c. are laid down from 1 to 5 degrees in error; some important points on the 
South and East Coasts of Italy are many miles from their true positions ; and it is with 
surprise I look at the East Coast of Greenland as laid down in ** the Epitome," where there 
are errors of from 2 to 10, and even 1 8 degrees. Inde»cl discrepances of this nature are too 
numerous to particularize in the brief space of a note : however, this may be a sufficient hint 
to the mariner. Mr. Norie insisted that his Tables were constructed according to private 
autharitiee on which he founded great originality, but I find that, since the suppression of 
my Copies, he has edited his Tables with some alterations in his boasted original positions; 
but I think there yet renudns numerous instances in which originality prevails at the 
ezpence of accuracy. 

To Mr. John Arrowsmith I am indebted for much useM information on this suliject, as 
well as for the reference he has allowed me to nuike to his valuable Works. 



From the Meridian of Greenwich. 



Places. 



ENGLAND. 

South Coast, 
LONDON, St. P.. 
Greenwich, obs. . . 
SheemessFlagStafi^5 1 
N. Foreland, light 

Deal Castle 

S. Foreland 

Dover Castle 

Dungeness Light . 50 55 

Hastings 50 52 

Beachy Head .... 50 44 

Brighton 50 50 

Shoreham ....... 50 50 

Arundel 50 51 

Owers Light 50 40 

Portsmouth Ch. . . 50 47 



Itie <if Wight. 

Cowes 

Bembridge Point . 

Dunnose 

St. Catherine's Pt. 
Needles Lights . . . 

S. CoaetqfEng. 

Hurst Lights 

Poole 

St. Alban's Head . 

Weymouth 

Portland Lights . . 
Ezmouth Bar . . . . 
Torbay, Berry hd. 

Dartmouth 

Start Point 

Praule Point 

Bolt Head 



Lat. 



51 aiN 
51 29 
27 
51 23 
51 13 
51 8 
il 8 



50 46 
50 41 
50 37 
50 36 
50 40 



50 42 
50 43 
50 83 

50 36 
50 31 
50 87 
50 24 
50 20 
50 13 
SO 13 
50 13 



Lon. 



6W 

44E 



1 
1 
1 
1 







27 

24 

22 

10 

58 

3S 

13 
8W 
16 
36 
40 
! 6 



1 16 
I 5 
1 12 
1 18 
1 34 



1 33 

1 59 

2 6 
2 27 
2 27 



3 
3 



22 

28 



3 35 



3 

3 
3 



38 
43 

48 



times 



h. m. 



2 7 



12 

11 

II 

11 

11 

10 

10 

9 

10 

9 

9 

11 

11 



11 
II 

8 
8 
8 




15 
15 

6 
16 

50 
36 
45 

<• 
2) 
20 


40 




40 
56 
30 
56 



10 
9 
7 30 
6 30 



6 25 

6 
6 5 
6 65 
6 55 
5 55 



nse 



ft. 



19 

15 
16 
19 
15 
JO 
24 

20 
16 
16 
16 
15 
18 



15 



9 



7 
7 

14 

20 
20 
20 

20 



Places. 



Eddystone Light . 

Ram Head 

Plymouth Dock . . 
Drake's Island . . . 

Fowey 

Deadman's Point . 

Falmouth 

Black Head 

Lizard Point 

— Penzance ...... 

Runnelstone,Beac. 
Land's End 



West Const. 
Scilly Islands 
— St. Agnes Light 

— St. Mary's 

The Seven Stones . 
Cape Cornwall . . . 

St. Ives 

St. Agnes, B»acon 
Trevose Head .... 

Padstow 

Tintagel Head .-. . . 
Hartland Point. . . 

Mort Point 

Lundy Isle 

Flatholm Light. . . 

Bristol 

Nash Point 

Mumbles Point . . . 

Worms Head 

Caldy Island 

St. Gowan's Point 
St. Ann's Lights . . 
Small's Lighthouse 
St. David's Head 



Lat. 



50 UN 
50 19 
50 22 
50 21 
50 20 
30 13 
50 9 
50 1 

49 58 

50 8 
50 2 
50 4 



49 54 

49 55 

50 3 
50 8 
50 13 
50 18 
50 33 
50 35 

50 40 

51 1 
51 11 
51 10 
11 23 
51 27 
51 24 
51 34 
51 34 
51 38 
51 36 
51 41 
51 43 
51 65 



Lon. 



4 

4 
4 

4 

4 
4 
5 
5 
6 
5 
5 
5 



15W 

12 

10 

8 
38 
47 

2 

4 
11 
31 
39 
42 



6 19 
6 17 
6 
41 
28 
12 
1 
55 
46 
30 
IS 
39 
6 
36 




5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
2 



3 33 



3 
4 
4 
4 
6 
6 
5 



57 
19 
40 
66 
9 
S» 
18 



times 



h. m. 

5 15 

5 45 

5 tl3 

5 30 

5 SO 

6 SO 

4 55 

4 30 

4 SO 



4 4C 
4 40 



4 2522 
4 30 



nse 

E 
18 

18 

16 

18 

18 
19 



18 
18 



•»4 



5 0|2I 

6 C 



5 15 
6 

6 45 



30 
12 



6 
5 SO 

5 60 

6 O 



S4 
36 
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Places. 



Stramble Head . . . 

Dinas Point 

Aberistwith 

Bannouth ....... 

Barcbey Island . . . 
Brachy Pool Head 
Holyhead I.W. end 
Skerries light.... 

Point Linas, Light 
Great Ormes Head 
Point of Air, light 

Liverpool 

Formby Point . • . . 

Lancaster 

Selker Rock 1 

St. Bees Hd. Light 

Whitehaven 

Workington 

Mary Port 

Carlisle 



Isle of Man. 

Air Point 

Douglass 

Castletown 

Calf 



J2 2N 
52 2 
52 26 
32 41 

52 44 
')2 4(i 

53 18 
53 25 
53 25 
53 20 
53 22 
53 25 

53 38 

54 3 
54 17 
54 31 
54 33 
54 39 
54 44 
54 56 



54 26 
54 
54 4 
54 3 



SCOTLAND. 

Ross Head 

Burrow Head . . . 

Scar Island 

PortPatricky light 

Air, Light 

Irwin 

Elsa Island 

Cumray Isle, Light 

Greenock 

Glasgow 

Plada light 

Mull of Cantire. . . 
Tonvore Head .... 

Runs Point 

Skerryrore Rocks 

Dusker Rock 

Coll Island, N. end 
Rum Island, S. end 
Helsker Island . . . 

Canna Island 

Duvegan Head . . . 

ReaHead 

More Head ...... 

Stower Head 

Cape Wrath 

Rona Island 

Barra Island 

Farout Head 

Donnet Head .... 
Duncansby Head . 

Islands qf Scotland 
LewUm 

Mingala Island . . . 



Lat. 



54 47 
54 42 
54 30 

54 48 

55 27 
55 37 
55 16 
55 43 
55 57 
55 52 
55 26 
55 18 
55 54 

55 47 

56 16 
56 34 
56 42 
56 55 

56 66 

57 3 
57 30 

57 50 

58 5 
58 14 
68 87 
.)8 65 
58 54 
58 37 
58 41 
68 40 



56 48 



Lon. 



5 

4 
3 



6W 
53 

68 



8 55 



4 
4 
4 
4 
4 



39 
37 
36 
34 
12 



3 50 



3 
2 
3 



19 

69 

6 

2 48 

3 67 
3 38 
3 35 
3 31 
3 30 
2 66 



4 24 
4 29 
4 40 
4 49 



4 
4 
4 
6 
4 
6 
6 
4 
4 
4 
6 
6 



7 
26 
41 

8 
86 



7 
67 
45 
15 

7 
48 
6 24 

6 21 

7 3 
6 67 
6 20 
6 18 
6 36 
6 27 
6 42 



5 
5 
5 
4 
5 
6 
4 
3 
8 



40 
18 
14 
66 
62 

3 
46 
22 

8 



7 33 



times 



h. m. 



7 30 

8 
8 15 



9 45 

10 30 

11 

10 25 

11 15 

11 



12 



10 80 
10 30 

10 30 



21 



11 15 



11 

11 80 

11 80 

9 



8 15 



10 40 



nse 



ft. 



1^ 
13 



27 
26 



Places. 



Lat. 



South Ulst, S. end'67 6N 

Renish Head 67 41 

Glash Island, Light 57 50 

Aird Point 58 16 

Butt of Lewis .... 68 29 

Toe Head 57 61 

Gallen Head 58 11 

Flannen Isles .... 58 14 

St. KJlda 57 49 

Hyskar Island. ... 57 38 
Rockal 57 40 



Orkney, 
Pentland Skerries. 
Stroma Isle, S. end 
S.Ronaldsha,S.Pt. 

Copinsha 

Stronsal. S.Pt... 

Start light 

N.Ronald8ha,N.Pt 
Papa Westra Isle, 
— Mould Head . . . 
Westra Island, 
— Noup Head .... 
Pomona Island, 
— Marwick Head . 

— Stromness 

Sine Skerries 

Fair Island 



Shetland 
Sunbro' Head . . . . 

Hangcliff 

Lerwick 

Rumble Island . . . 

Out Skerries 

Lambaness 

RonasHUl 

Ossa Skerries 

Ve Skerries 

Foul Island 

Ferro 

Monk Rock 

Foula Island 

Mygines Island . . • 

E<ut Coast. 

Noss Head 

ClythNess 

Ord Head 

Cromartie 

Inverness 

Fort St. George . . 

Burgh Head 

Cousy Point 

Cullen 

BamfT 

Kinnaird's Head.. 

Ratrie Head 

Peter Head 

Newburgh 



N. Aberdeen . . . . 



58 43 
58 43 
58 46 

58 66 

59 5 
59 16 
39 28 

59 22 

59 19 

59 7 

58 67 
>9 3 

59 29 



59 62 

60 9 
60 9 
60 21 
60 SO 
60 48 
60 83 
60 28 
60 21 

60 6 

61 28 

62 21 

U2 8 



*8 SO 
i8 20 
}8 10 
->7 42 
57 31 
57 37 
57 43 



57 44 
57 42 
57 40 
'i7 42 
57 38 
57 32 
M 20 
57 9 
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Lon. 



7 low 
6 54 
6 33 
6 1 

6 12 

7 6 



7 
7 



1 

30 



8 26 

7 39 

IS 27 



3 3 
3 14 

3 5 
2 48 
2 41 
2 26 

2 34 

3 3 
8 13 



3 
3 
4 

1 



1 

1 




1 
1 
1 

2 



27 
26 
14 
45 



16 
67 

6 
63 
46 
69 
81 
44 
62 

4 



6 52 
6 18 
4 42 



3 9 
3 10 
3 35 
1 
12 
5 

3 80 
3 17 
2 50 
2 32 
1 
60 

1 47 

2 3 
6 



4 
4 

4 



2 
1 



2 



times 



h. m. 



6 45 



9 

10 30 
4 6 



9 80 
9 45 



9 30 
8 

8 e 



11 45 

12 



(1 80 
12 C 

12 
12 

12 46 



nse 



ft. 



10 
6 



14 
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Places. 



Oirdlenesfl 

Stonehaven ...... 

Tod Head 

Red Head 

Arbroath ........ 

Button Ness & Lt. 

Dundee 

Inch Cape light ) 
or Bell Rock . ) 

St. Andrew's 

Fife Ness 

EUy Ness 

Edinburgh ....... 

Inch Keith 

Fidra 

North Berwick . . . 
May I. and light . 

The Bass 

Dunbar 

St. Abb's Head . . . 
Eyomouth 



Lat. 



57 8N 
56 58 
56 5S 
56 S8 
56 S4 
.>6 28 
56 28 

56 26 

56 21 
56 17 
56 12 

55 57 

56 S 
56 6 
56 4 
56 11 
56 5 
56 

55 66 

56 5S 



ENGLAND. 

East Coast, 

Berwick 

Holy Island 

Bamburgh Castle . 

Staples Light 

Fern I. Light 

Sunderland Point. 
Coquet Island .... 
Tlnmouth, Light . 
Sunderland Ught . 
Hartlepool ....... 

Stockton 

Whitby 

Scarborough 

Flamborough Head 

Spurn Lights 

Lynn Regis ...... 

Outer Dowsing . . . 
Haddock's Bank.. 
Dudgeon Light . . . 
Inner Dowsing . . . 

Lemon, mid 

Smith's Knowl . . . 
Cromer Light .... 

Foulness 

Hasborough Lights 
Winterton Ness Lts 

Yarmouth 

Leostoff Lights ... 

Southweld 

Aldbro' Knaps . . . 
Orfordness light. . 

IRELAND. 

West Coast. 

Cape Clear 

Fastnet Rock .... 

Crookhaven 

Mizzen Head 



55 
55 
55 
56 
55 
55 
55 
56 
54 
54 
54 
54 
54 
54 
6S 
52 
53 
5S 
53 
53 
53 
)2 
52 
52 
52 
52 
52 
52 
62 
52 
52 



46 
40 
37 
38 
37 
35 
20 

1 
65 
42 
33 
29 
18 

8 

34^ 
47 
30 
33 
18 
18 
10 
52 
66 
66 
49 
44 
37 
29 
20 

8 

6 



51 26 N 
51 22 
51 80 
61 29 



Lon. 



2 6W 
2 13 
2 16 
2 28 
2 36 
2 45 
2 68 

2 23 

2 47 
2 36 

2 60 

3 10 
3 10 
2 46 
2 42 
2 33 
2 38 
2 30 
2 8 
2 6 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 







1 




1 



69 
47 
42 
37 
38 
38 
32 
26 
21 
11 
20 
37 
24 
3 
7 
26 
66 
24 
66 
34 
64 



2 17 
1 26 
I 21 



1 
I 
1 
1 
1 
1 
1 



33 
42 
44 
46 
40 
42 
34 



9 29W1 
9 36 
9 40 
9 46 



times rise 



h. m. 

1 
12 30 

1 30 



2 
2 15 



1 SO 

2 30 

1 SO 

2 
2 15 



2 16 
2 30 

2 80 

5 

2 45 

3 3 
3 45 

3 30 

4 30 

3 45 

4 25 
4 80 
4 30 

6 20 
6 45 



7 30 




6 45 


16 


12 




9 


16 


6 30 




8 15 


10 


8 40 


8 


9 




9 




10 45 


10 


11 


U 



4 

8 
3 



ft. 



16 



12 
15 
13 

16 

13 
13 



20 
13 



11 



Places. 



Bantry Bay 

— Sheep's Head. . . 
Greelagh Rocks . . 
Dursey I. W. end. 

Bull Rock 

Cow Rock 

Kenmare Harbour 
— Cod's Head .... 
— Lamb's Head. . . 

Hog Islands 

Bolus Head 

Skellig's Rock. . . . 
Dingle Bay, 

— Bray Head 

— Dunmore Head . 

Foze Rock 

Ferriter's Island . . 
Ot.Bla8kett,W.end 
Ennis Tuskar .... 

Dunorling 

Brandon Head. . . . 

Kerry Head 

Loop Head. ...... 

Limerick 

Clare 

Hags Head 

Galway Bay 

— Black Head .... 

— Galway 

N. Arran I. W. end 

Slyne Head 

Shark Island 

Ennis Turk Island 
Clare Island Light 

AchillHead 

Black Rock 



North Coast, 

Erris Head 

DownPatrick Head 

Killala 

Sligo 

Ennis Murry Island 

Donnegal 

TlUen Head 

Douras Head 

Arranmore I.N.end 
Bloody Foreland. . 
Tory Is. N. W. Pt. 

Horn Head 

Melmore Head . . 

Dimaff Head 

Malin Head 

Ennistrahul light 
Inishone Head . . . 

Londonderry 

Rachlin I. W. end 

Fair Head 

Tor Head 



East Coast, 
BUck Head . . . 



Lat. 



51 34N 
31 32 
51 37 
51 38 
51 28 

51 43 
51 60 
51 49 
161 62 

61 46 

51 55 

52 7 

62 8 
52 9 
52 11 
62 14 
62 18 
52 17 
52 26 
62 32 

52 40 
62 61 

53 

53 11 
53 17 
53 8 
53 27 
53 38 
53 46 
53 52 

53 59 

54 7 



54 21 
54 23 
54 16 
51 21 
54 31 
54 38 
54 39 

54 63 

55 2 



55 
56 
55 
55 



7 
18 
15 
17 



55 10 
55 22 
55 27 
55 14 
55 59 

55 19 

56 16 
55 13 



54 46 



Lon. 



9 61W 
10 6 
10 10 
10 16 
10 16 

10 4 
10 6 
10 10 
10 16 
10 26 

10 21 
10 



10 34 

10 81 

10 29 

10 20 

10 20 

10 6 

9 61 

9 63 

8 40 

8 66 

9 20 

9 7 

9 1 

9 47 

10 12 

10 15 

10 6 

9 56 

10 12 

10 16 



10 4 
9 20 
9 17 
8 30 
8 64 
8 2 
8 46 
8 40 
8 35 
8 14 
8 16 
8 



7 

7 
7 
7 



47 
33 
22 
12 



6 55 

7 12 
6 13 
6 3 
6 68 



6 39 



times 



h. m. 
3 46 

3 M 

3 SO 



ft. 



II 



11 



3 

S SO 



S SO 
S 40 



6 SO 16 
4 SO 



5 16 



6 



6 45 

6 SO 



6 



6 
9 
9 



k 
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Placed. 



54 
64 



Carrickfergus .... 

Belfast 

Mew I. and light. 
South Rock L^ht 

Dundrum 

Dundalk 

Clougher Head ... 54 50 
Drogheda Bar .... 58 44 
Howth Head Light 5S 22 

Dublin Ohs 5S 23 

Wicklow Lights . . 52 59 

Arklow 52 49 

Glascarrick 62 37 

Wexford Harbour. 62 22 



South Coast. 
Camsore Point . • . 

Tusker Rock 

Saltees Rocks .... 

Hook Light 

Waterford 

Tnunore 

Dunganron 

Ram Head 

Youghall 

Dogs Nose 

Cork 

Kinsale, light . . . 

Seven Heads 

Dundedy Head . . . 

Ross 

Stags off Toe Head 
Baltimore 



WHITE SEA. 
NovaZembla, N.Pt 
Wdgates Straits. . 
Cape Candinose . . 
Morshom I. S.Pt. 
C. Bona Fortuna . 

Blue Point 

Archangel 

Cape Donega .... 

Onega 

Cross Island 

Cape Orlogenose. . 
Lambasche Point . 
Cape Sweetnose • . 



Norvaay k Lapland 

Nagel Island 

Kilduin Island . . . 
Wardhuys Island . 

North Cape 

Altengaard 

Werro Island 

Dronthem 

Christian Sound . . 

Ronde light 

Askwold 




Lat. 



54 48N 

54 S6 

54 41 

54 21 

13 





52 11 
52 12 



62 
62 



6 
5 



52 13 
62 7 
52 4 
61 65 
51 64 
51 48 
51 64 
61 36 
51 S3 
51 33 
51 36 
51 27 
51 27 



77 
69 
68 
66 
66 
65 
64 
66 
62 
66 
67 
67 
68 



6N 


42 
40 
31 
26 
32 

8 
64 
27 
14 
62 
10 



68 25 

69 9 

70 23 

71 10 
69 66 
67 42 
63 26 
63 7 
62 25 
61 22 
60 24 



Lon. 



6 45W 

5 67 

6 24 
6 24 
6 48 
6 24 
6 12 
6 13 
6 3 
6 21 
6 
6 7 
6 10 
6 19 



6 18 
6 6 
6 36 
6 66 



9 
10 
37 
41 

49 
8 16 
8 29 
8 33 
8 42 
8 64 

8 68 

9 10 
9 20 



72 6E 
60 
44 86 
48 27 

48 64 

39 64 

40 44 
36 47 
87 68 

40 28 

41 22 
40 40 
40 2 



37 35 
34 21 



31 
26 
28 



8 

4 



11 25 
10 24 
7 40 
6 36 
6 7 
5 18 



times rise 



ft. 
8 



12 



h. m. 
10 30 
10 30 



10 6 

10 45 

10 30 
9 
8 16 

7 30 



6 30 
6 40 



4 30 



6 Oil 



Bommel I. S. end 

Stavanger 

at. Wylingsoe Lt. 
Jedderen Reef. . . . 

Lister Land 

The Nase 




12 



JUTLAND. 

light ... 
Faldstrand. . . . 

Sebye 

Aalburg 

Qrenaae 

Aarhuys 

Apenrade 

Flensburg 

Sleswick 



4 3018 
4 30 



4 



11 



3 4612 



6 30 
6 
6 

4 15 



12 



7 
4 
3 



2 15 



1 SO 





6 



16 



Places. 



NORWAY. 

rhe Nase 

Christiansand • • . . 

Arendal 

Frederickayem . . . 
Foerder Light • . . • 

Agero Fort 

Christiania obs. . . 
Frederickstadt ... 

SWEDEN. 

3tromstadt 

Salo Beacon 

Paternosters 

Mantrand, light . 

Gotenburg 

Winga B^con . . . 

Tislame 

Niddengen lights 

Varberg 

Falkenburg ^ 

Halmstadt 

Laholm 

Wadero I. S. end . 

Engelholm 

KoU light 

Helsingbnrg 

Lands^rona 

Lunden 

Malmo 

Falsterbo Light. . . 

ZEALAND. 

Kioge 

Copenhagen 

Elseneur 

Cronburg light. . . 

Head lights 

Nykoping 

Callundburg 

Korsar lights .... 
Wordingburg 



Lat. 



59 84N 

58 59 

59 4 
58 46 
58 6 
67 58 



67 44 

57 27 
67 20 
67 8 
56 25 
56 9 
65 3 
54 47 
64 31 



67 68 
58 8 
58 27 

58 69 

59 8 
59 2 

58 64 

59 12 



68 66 
58 21 
57 55 
57 63 
57 41 
57 38 
57 30 
67 18 
57 6 
66 64 
56 40 
56 38 
56 26 
66 14 
56 18 
66 3 
55 62 

55 42 

56 36 
56 28 



56 27 

55 41 

56 2 
56 2 
56 7 
56 56 
65 40 
65 20 
56 t 



Lon. 



5 lOE 

6 31 
6 21 

5 26 

6 33 

7 8 



10 38 

10 38 

10 38 

9 56 

10 63 

10 18 

9 26 

9 26 

9 34 



7 8 

8 8 
8 51 

10 7 
10 87 
10 64 

10 46 

11 1 



11 12 
II 15 
11 27 
11 35 
11 64 
11 87 
11 44 

11 64 

12 15 
12 80 
12 62 
18 
12 86 
12 64 
12 27 
12 42 

12 60 

13 12 
18 
12 49 



12 12 
12 35 
12 38 
12 87 
12 22 
11 40 
11 6 
11 
11 67 



times rise 



h. m. 



11 16 



12 



ft. 



16 



- 
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Placet. 



CATTEOAT. 
Huen I. Uraniberg|55 54N 
Amag I. Drego . . 55 S6 
Haselow Island. . . 56 12 

Anholt light 56 44 

Little Mid. Oroand66 57 
Leflsoe I. E. end. . 57 19 

—WestEnd 57 15 

Trindelen Rock... (57 25 



DANISH ISLES. 
Fuen, Odensae. . • . 
Lanland, Rudkop. 

Areoy Kiop 

Alsen, Sonderborg 
Laalandy Naskou . 
Falstary Nykoplng 

Moeoi Stege 

Fermereny Boige . 

SWEDEN. 

Tralleberg 

Cimlnritshaxim .... 

AhuB 

CarliMnroan 

Tomm Point . . . . 

Calmar 

Vestenryk 

Soderkoping . • • • 

Nykoplng 

Troea 

Landsort light . . . 
Stockholm 



OERMANT. 

Kiel 

Labeck 

Wismar 

Roatock 

Dan Head 

Oellen light . . . 

Stralsond 

Usedom 

WolHn 

Stettin 

Cammin •••••.. 

Colberg 

Rugenwalde. . . . 



Lat. 



55 24 
54 57 
54 54 
54 55 
54 51 
54 50 
54 59 
54 27 



55 22 

56 54 

55 56 

56 10 
66 5 

66 40 

67 45 

68 29 
68 45 

68 63 
58 44 

69 21 



54 20 

55 51 
55 55 
54 5 

64 29 
64 28 

54 19 

55 65 
55 48 
55 25 

63 56 

64 7 
54 22 






PRUSSIA. 

Heel light 64 88 

Dantdc 64 21 

Pillau 64 38 

Konigsberg 54 43 

BroBter Ort lights 64 62 

Memel 65 42 

libau 66 32 

Windan 57 26 

Ljserort 67 55 

Domesness lights. 57 47 



Lon. times rise 



h. m. 



12 42E 
12 41 
11 42 
11 30 
11 59 
11 12 

10 55 

11 16 



10 
10 44 

10 26 
9 49 

11 15 

11 55 

12 19 
11 17 



13 11 

14 20 

14 16 

15 54 

15 50 

16 21 
16 40 

16 20 

17 2 
17 53 

17 52 

18 4 



10 8 

10 40 

11 29 

12 17 

12 36 

13 13 

13 5 

14 5 
14 44 
14 53 

14 56 

15 47 

16 SO 



18 48 

18 38 

19 54 

20 SO 

19 55 

21 10 

20 55 

21 27 

21 38 

22 SO 



ft. 



Places. 



Lat. 



RUSSIA. 
Runo I. Light. . . . 

Riga 

Pernau 

DagOy Simpemess. 
Dagerort light . . . 
Osel, Palmer Ort. . 

— HundsOrt 

— Swasve Ort Lt . . 
— Arensborg • • • • • 
Gatska Sando .... 
Ftoo, N. E. end .. 
Gottlandi N.£.end|57 

— Wisl^ 

— Hoborg 

01and| N. end.... 

— Borgholms Slott 
— 8. end, light. . . 
Eartholms ....... 

BomholmN.W.end 
Hasle 

5. E. end ........ 

Svanike 

Rugeni N. end . • . 
Bergen 

6. end| New Deep. 



67 
66 
68 
59 
58 
68 
68 
57 
68 
68 
57 



67 
66 
67 
56 
56 
65 
65 
55 
64 
55 
64 
54 
54 



FINLAND. 

South Coast. 
Odenshohn, Light |59 19 
Great Roge, Light 59 26 
Suiep Heady light 59 28 
Nargen I. N. Point 69 36 

Revel 59 26 

Kokskar Light ... 59 40 

Stone Skar 59 46 

little Titters I. ... 59 47 
Great Titters I. ... 59 60 
Lavenskar, N. end 59 69 
Seascar, light. ... 69 68 

Narva 59 23 

Dolgmios 69 63 

Tolbecon Light ... 60 

Cronstadt 59 59 

Petersburg 159 67 



North Coast, 
Hango Beacon . . . 

Helsingfors 

Borgo 

Lovisa 

Orrengrunds Beac. 
Hoglfl^d I. Lights 

As^ 

Frederichsham ... 

Wibnrg 

Styrs Udden 



49N 
67 
21 
6 
55 
40 
32 
56 
15 
26 
56 
51 
39 
57 



52 
13 
19 
18 
10 
58 
8 
40 
24 
15 



BOTHNIA. 

Uto light 

Abo 

Wasa 



69 46 
60 10 
60 21 
60 25 
60 15 
60 8 
60 14 
60 30 
60 39 
60 9 



59 47 

60 27 
68 13 



23 7E 

24 2 

24 24 
22 32 
22 16 
22 28 

21 50 

22 
22 28 
19 18 
19 29 
19 7 
18 26 
18 13 
17 6 
16 37 
16 24 
15 15 
14 49 

14 47 

15 14 
15 16 
13 30 
13 32 
13 52 



Lon. timea 



h. m. 



23 19 

24 5 
24 24 
24 33 

24 46 

25 8 

26 26 

27 
27 17 

27 54 

28 28 

28 14 

29 6 
29 39 

29 49 

30 19 



22 56 

25 2 

26 45 
26 26 

26 S6 

27 7 
27 22 
27 25 
24 54 
29 10 



21 22 

22 17 
21 55 






• 
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Places. 


Lat. 


Lon. 


times 
h. m. 

la 

12 

11 

12 

1 

6 

6 

12 

6 45 

3 
9 

8 
8 30 

1 48 

I 

6 45 

12 
12 

11 40 

11 45 
11 30 

11 
10 30 
10 15 

10 30 

10 
10 30 


rise 


Places. 


Lat. 


Lon. 


times 


rise 


Toraea ..••• 


65 61N 
60 40 

57 44 

57 25 
57 10 

57 8 
55 34 

54 11 
54 
53 55 

58 52 
53 48 
53 36 
58 33 
53 5 
53 22 

51 81 

53 10 
53 2 

52 37 
52 22 
52 22 
52 9 
52 4 
51 56 
51 56 
51 47 
Jl 39 
51 32 
51 30 
51 27 

51 18 
51 19 
51 13 
51 14 
51 8 
51 4 
51 2 
50 58 
50 59 
50 58 

50 68 
60 44 
50 31 
50 18 
50 11 
50 3 
49 56 
49 65 
49 45 
49 29 


24 12E 

17 8 

10 88 
9 45 
8 58 
8 38 
8 5 

7 58 

8 21 
8 31 

8 43 

9 27 
9 28 
9 59 

8 48 

7 13 

9 56 

5 25 
4 33 
4 38 
4 53 
4 39 
4 24 
4 19 
4 
4 29 
3 54 
3 87 

8 25 

3 38 
8 85 

4 24 
3 28 
3 14 
2 55 
2 45 
2 40 
2 23 
2 26 
2 8 
1 51 

1 86 
1 37 
1 89 
1 36 
1 38 
1 15 
1 4 
1 10 
23 
6 


ft. 

15 









17 

7 

15 


IC 

19 

18 
18 

19 

18 

19 
22 


Uarfleur 


o ' . 

49 80N 
49 25 
49 18 
49 80 
49 42 
49 39 
49 40 
49 44 
49 45 
49 45 
49 26 
49 25 

49 16 
49 11 
49 10 
48 52 
48 50 
48 38 
48 33 
48 41 
48 89 
48 41 
48 81 
48 50 
48 85 
48 46 

48 41 

49 1 
48 40 
48 28 

48 20 
48 23 
48 1 
48 6 
47 45 
47 45 
47 43 
47 38 
47 27 
47 23 
17 17 
47 24 
47 22 
17 39 
47 18 
47 17 
47 13 
47 3 
47 3 
47 
46 42 
46 40 
46 30 
46 15 
46 12 
46 9 

45 56 

46 8 
46 a 


o / 

HE 

14 

1 15 
1 7 
1 17 
1 37 
1 35 

1 56 

2 8 
2 26 
2 38 
2 24 

2 13 

a 8 

1 69 
1 61 
1 86 
1 31 

1 3a 

1 61 

2 1 
2 19 
2 44 

2 66 
8 64 
4 2 
4 

3 58 

4 29 

5 8 

4 46 
4 28 

4 48 

5 5 
4 
3 21 
3 21 
3 26 
3 4 
3 14 
3 5 
2 57 
2 51 
2 45 
2 31 
2 2 
1 33 

1 51 

2 21 
2 14 
2 19 
1 62 
1 47 
1 34 
1 22 
1 10 

68 

1 25 
1 11 


h. m. 
10 30 

7 80 
7 45 

7 45 
6 

8 

6 

7 
6 

6 

7 80 
5 15 

3 45 

4 30 

4 30 

3 30 

3 4.'! 

5 30 

4 

3 45 

3 

8 
3 45 

,3 45 
3 


ft. 

20 

32 

28 
32 

45 
45 

36 
80 

20 
18 

15 
18 


Qefle 


Honfleur . . • 


DENMARK. 

Soaw light 

Robsnout 

Oyster Head 

Holmen » » 


Carentan 

St. MarcoufX 

C. Barfleur light . 

Cherbourg 

Pel6e Isle 

Cape de la Hogae. 
Aldemey 1. Fort . 
Casket lights .... 
Guernsey I. S.Piere 
Sarkl. W. end... 
Jersey Island, 
— C. Gossness «... 

— St. Aubin 

—St. Clement's Pt. 
Chaasey Island. . . 

Granville 

Mount St. Michael 

Pontorson 

Oancalle ..•«•.... 


Point Horn 

OERMANT. 

Helegoland light . 
Elbe R. Red Buoy 
Nework •••■ 


Cttxhaven 

Ghikstadt 

Stade 


Hamburg 

If reuien ••.••••■*. 


Emden t * «...«*. . 


Gottingen, obs.... 

HOLLAND. 

Harlingen 

Texel, S. Point... 

Alkmaer 

Amsterdam 

Haarlem. ........ 


St. Malo 


Cape Fiehel light 
St. Brieu ....... 

Brehat Island .... 

Morlaix ....••... 


I. de Bas 

St. Pol de Leon... 
Blanche Rock.... 
St. Anthony's Lts. 
Ushant light 

Western Coast. 
St. Matthew's Lt.. 
Brest 


Leyden 


The Hague 

Holland Hoek . . . 

Rotterdam 

Goeree 


Schowen lights . . 
WRlcherenI.W.Pt. 

Middlebnrg 

Flushing 


Point Ras 

SainU Rocks 

Glenan Islands . . . 
L'Orient 


NETHERLANDS 
Antwem 


Port Louis 

Isle of Groas 

Quiberon, S. Pt. . . 
Belle I. N. end. .. 

— S. end 

Houat Island 

Hedic Island 

Vannes .......... 


Sluys 


Bruires 


Odtend 


Nienport 


Fumes 


Dunkirk 


Benr 


Gravelines 

Calais 


Croisic 


Paimbeuf 

Nantes 


FRANCE. 

Northern Coast, 

Cape Grisness. ... 

Boulonge 

Etaples 


Bourgneuf 

Le Filler..; 


Noirmoutierl. S.Pt 
IsledeDieuyW.Pt. 

St. Gilles 

Olonne Shoals.... 
I. of Ree, lights.. 

—St. Martin 

Rochelle 


Le Crotoy 

8 Valery surSomme 
Eu 


Dieppe, Light .... 

Ailly light 

Fei»mp ,..,....,. 
Havre 


Rochefort 

Ol^n I. Tow^,. . 
Aix Island 
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Places. 



Cordoyan light. 
Bourdeaux ..... 

Cape Feret 

Cape Breton . . . 
Bayonne 



SPAiy. 
N, and W. Coaat$, 

Fontarabia 

St. Sebastian light 
Cape Machicao . . . 

Santona 

Santander 

Cape de Mar 

Cape Lastres 

Oyon 

Cape Penas 

Cape Busto 

CapeVares 

Cape Ortegal 

Cape Priora 

Coninna 

Cape St. Adriim . . 

Cape Villano 

Cape Torinana . . . 
Cape Finisterre . . . 
Cape Corrobedo. . . 
Ons Island, N. Pt. 

Vigo . . • 

Cape Silleiro 

R. Mino, entr. . . . 

PORTUGAL. 

Vianna 

Oporto, (entr. to) . 

Aveiro 

Cape Mondego . . . 

Carvoeira 

Lisbon, obs. ...... 

Cape Espichel .... 

Cape Sines ....... 

Cape St. Vincent.. 

Lagos 

Cape Carvoera . • . 
Cape St. Maria . . . 
Pt. St. Anthony . . 

SPAIN. 

St. Lacar 

Cadiz, obs 

Cape Trafisdgar ... 

iWifhl 

Gibraltar 

Malaga 

Motril 

Almeira 

Cape Gatta 

Cape TinoBo 

Carthagena ...... 

Cape Palos 

Plana Island 

Alicante 



Lat. 



46 S5N 
44 50 
44 4S 
43 46 
IS 29 



48 21 
43 20 
43 28 
43 27 
43 28 
48 80 
48 84 
43 35 
43 42 
43 36 
43 47 
43 47 
43 34 
48 24 
43 21 
43 11 
43 4 
42 67 
42 34 
42 24 
42 15 
42 6 
41 63 



41 43 

41 il 
40 39 
40 12 
39 21 
38 42 
38 24 
37 57 
37 4 



37 
37 



8 
7 



36 55 

37 10 



16 46 
36 32 
36 10 
36 
36 7 
36 43 
36 45 
36 61 

36 43 

37 81 
37 36 

37 88 

38 10 
38 21 



Lon. 



1 low 

84 

1 15 
1 26 
1 28 



1 

2 
2 
8 
3 



5 
5 



46 

40 
19 
40 
4 49 
6 12 
86 
45 

6 28 

7 43 

7 46 

8 19 
8 19 

8 48 

9 11 
9 18 
9 16 
8 69 
8 50 
8 44 
8 48 
8 47 



8 48 

8 40 
8 43 

8 65 

9 27 
9 8 
9 IS 

8 65 

9 
8 40 
8 20 
7 40 
7 20 



6 20 
6 17 

38 

21 
24 
33 



6 
6 

5 
4 
3 

2 81 
2 14 
1 9 



1 







41 
29 
29 



times rise 



h. m. 
3 
3 



8 30 



8 16 
8 16 



8 



8 
8 45 



ft. 



15 



3 16 



2 15 
2 



4 

U 



13 
13 



9 

7 



Places. 



Cape St. Martin . . 

Denia 

Valencia 

CapeOropesa 

River £bro, entr. . 
Terragona ..••••. 

Barcelona 

CapedeTosa 

Palamos 

Cape St. Sebastian 
Cape Creuz 

S. Cotut qf France . 

Cape Leucate 

Fort Brescou 

Cette lights 

Aigues, light .... 

Aries 

Marseilles 

La Ciotat 

Fort St. Louis .... 

Toulon 

Cape Bonet 

Camarat Tour . . . 

St.Tropez 

Frcjus 

Antibes 

St. Marguerite I. . 

Nice 

Ville Franche, Lt. . 

ITALY. 
WcMt Coast. 

Cape MeUe 

Savona 

Genoa 

Point Venere 

Pisa obs 

Leghorn 

Vado Tower 

Piombino 

CapeTroja 

Civita Vecchia. . • . 

Ostea 

Cape Danso 

Mount Cercello . . . 

Gaeta 

Naples Obs 

Salerno 

Cape licosa 

Policastro 

St. Euphemia .... 

Tropea 

Point Pezzo 



Lat. 



43 

43 



38 48N 

38 62 

39 27 

40 6 

40 42 

41 9 
41 22 
41 43 
41 52 

41 63 

42 19 



42 60 
13 16 

43 24 
43 34 
13 41 
43 18 
43 11 
43 6 



7 
5 



Oujfof Vemce. 
Cape Spartivento . 

CapeStillo 

Cape Colonne • • • . 

Point Alice 

Tarento 

G^JjP0liv^-r-« 



43 10 
13 16 
43 26 
43 35 
43 31 
13 41 
43 40 



43 57 

44 17 
44 25 
44 4 

43 43 
43 34 
43 23 
42 56 
42 47 
12 6 
42 45 
41 26 
II 12 
41 15 
40 52 
40 44 
40 16 
40 6 
38 65 
38 36 
38 14 



37 56 

38 29 

39 6 

39 24 

40 28 
40 8 



Lon. 



pmes 



HE 
6 

22W 

16E 

67 

16 
9 

2 65 
8 4 

3 9 
3 17 






1 

2 



8 
3 
8 

4 
4 
5 
6 
5 
5 



2 
30 
42 
12 
38 
24 
37 
60 
55 



h. in< 



6 24 
6 40 
6 38 

6 44 

7 8 
7 3 
7 16 
7 19 



8 13 
8 29 

8 53 

9 60 
10 24 
10 18 
10 26 
10 32 

10 41 

11 45 

12 17 

12 38 

13 1 

13 38 

14 16 
14 46 

14 67 

15 40 

16 32 
16 7 
15 39 



16 23 

16 65 

17 14 
17 10 
17^4 
17 69 



ft. 






tfp 



TABLE XLII. 



271 



LATITUDES and LONGITUDES. 



Placed. 



Cape St. Mary. . . . 
Otranto.......... 

Brindisi 

Bart 

Manfiredonia 

Viesti 

Termoli 

Ortona 

Ancona 

Pesaro 

Revenna 

Comachio 

Pt. Delia Maestra. 

Venice 

Trieste 

Rovig^o 

C. Promontoire . • . 

TURKEY. 

Ragusa . • 

Pt. d' Ostro 

Durazzo 

C. linguetta 

Butrinto 

Lepanto 

C. Papas 

Coron 

C. Matapan 

C. St. Angeli 

Medxterbansait. 
Constantinople . • . 

Scutari 

C. Bashnrun , . • . . 

Cape Baba 

Adramltta 

Smyrna ••*.. 

C. Karabamn • . • . 

Cape Blanc 

Cape St. Mary.... 

CapeKrio 

Seven Capes 

C. Tristomos 

Cape Khelidoni . . . 

C. Anamonr 

Cape Karadash.. 

C. Khynzyr 

Latakia 

Baimt 

Mount Cannel . . . 

Jafh 

£1 Arisb 

C. Buyau 

Roeetta 

Alexandria light . 
Rasal Harseit.... 

Cape Luce 

Cape Rezat 

C. T^ones 

Cape Mezurat .... 
TripoU 



39 
40 
10 
41 
11 

a 

42 
42 
13 
143 
44 
44 
44 
45 
45 
45 
44 



Lat. 



49N 

9 
38 

7 

3T 
52 


21 
88 
55 
25 
42 
58 
26 
39 

5 
45 



42 38 
42 24 
41 18 
40 26 
39 43 
38 22 
38 12 
36 48 
36 23 
36 27 



41 
41 
40 31 
39 29 
39 32 
38 24 
38 40 
38 15 
37 42 
36 41 
36 20 
36 9 
36 10 
36 
36 33 
36 15 
35 30 
33 50 
32 52 



32 
31 



3 
5 



31 82 
31 25 
31 18 
31 25 

31 67 

32 69 
82 
32 25 
82 55 



Lon. 



18 2l£ 
18 30 
18 
16 52 

15 55 

16 11 
15 

14 27 
13 SO 
12 55 
12 13 
12 12 
12 31 

12 20 

13 47 
13 38 

15 64 



18 6 

18 31 

19 29 

19 15 

20 1 

21 60 
21 23 





22 29 

23 12 



28 69 

29 

28 48 
26 4 

26 57 

27 8 
26 22 

26 16 

27 
27 20 

29 10 

29 40 

30 26 

32 50 
35 15 
35 50 
35 46 
35 30 
35 
34 50 

33 48 

31 55 
30 26 
29 66 
27 6 
26 8 
21 87 
20 
15 10 
13 8 



times 



rise 



h.m. 



ft. 



Places. 



C. Buny Kadya.. 

Cape Bon 

Bizerta 

Cape flerro 

Algiers 

Cape Ferrat 

Cape TVes Forcas . 

Ceuta 

Cape Spartel 

ISLANDS. 
Alooran •••.••••.• 

MAJORCA. 
Palma 



MINORCA. 
— Port Mahon. . . . 

SARDINIA. 
Cape Asinara .... 
OagUari 

CORSICA. 
Bastia 

SICILY. 

Palermo 

Cape Passari 

Malta, La Valette. 

ARCHIPELAGO. 

Corfu, Town 

Ceftilonia 

Argostoli 

Zante, S. Point . . 
Cerigo, S. Point . . 

Candia, 

Cape Crio 

Candia 

Cape Sidera 

Rhodes, S. Point . 

Cyprus, 

Cape St. Andrew . 

Cape Cormachiti. . 

CapePifanio 

WBSTBlUr COAST OF 

AFRICA. 

Fex. 

Cape Spartel .... 

Larash 

Ne wSalee, orRabat 

Mazagan 

Cape Blanco 

Morocco, 

Cape Cantin 

Saffia ••• 

Mogadore Island. . 



Lat. 



36 
37 



ION 
5 



37 13 
^7 2 
36 47 
35 64 
35 28 

35 54 

36 49 



35 66 



39 84 



39 68 



II 6 
39 18 



42 40 



38 7 
36 42 
35 68 



39 37 

38 12 
38 12 
37 85 
36 7 



35 15 
35 21 
35 20 
35 56 

35 42 
35 24 
35 6 



35 49 
35 11 
34 6 
33 16 
33 7 



32 86 
82 20 
31 80 



Lon. .times 



11 lOE 
11 4 

9 45 

7 10 

3 

16W 

2 56 

6 16 

5 56 



8 



2 40£ 



8 18 

9 8 



9 27 



18 22 
15 10 
14 81 



19 50 

20 30 
20 80 
20 52 
23 6 



8 36 

25 12 

26 19 

27 50 

34 42 
42 52 
32 15 



6 66W 
6 9 
6 39 
8 36 
8 58 



9 16 
9 8 
9 41 



h. m. 



rise 
ftT 



Nn 
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Places. 



Cape Geer 

Cleveland Shoal . 
Santa Cruz 

AzenhagtK* 

Cape Noon 

£nt. of River Noon 
Cape Blanca .... 
Cape Bigadore . . 
Entr. of RiodoOuro 
Cape das Barlms. 



Lat. 



SO S8N 
SO 45 
SO 28 



28 41 
28 17 
27 64 
26 7 
26 62 
19 



Hmgi. 
Cape Blanco . 
Cape St. Ann 
Cape Myrik . . 
Portandick. . , 



20 60 
20 S6 
19 26 
18 18 



Senegal, 

Point de Breberie, 

entr. to Senegal. 

St. Lewii Island . . 

Cape Verd 

Var. 16*» eo* W. 



Senegambia, 
Ooree Island, Fort 

Cape Naze 

River Gambia, 
—Cape St. Mary . 

James Fort 

Cape Roxo 

Cape Verga 

DeLosI.SouthPt. 
Leopards Island . . 
C. Sierra Leon . . • . 
Var, 18« 48' W. 



16 6S 

16 4 
14 44 



14 so 

14 34 

13 29 

15 20 
12 21 
19 19 

9 26 
8 41 
8 30 



Grotfi Coast. 
Cape Shilling.... 
Banana Island . . 

Taasa Point 

Cape Ann 

Cape Mount 

Var. IT" W. 
Cape Mersurada • . 

Grand Bassa 

River Sestos 

Sang;win • 

Krou Settra 

Grand Cestos 

Cape Palmas 

For. 17° so' W. 

Tabou Point 

St. Andrew's River 
Cape Lahou ..... 



8 10 
8 6 
7 66 
7 S4 
6 44 



Ivory Coatt* 
Grand Bassam. . • . 
Cape Appollonia • . 

As^xa 

Cape Three Points 



6 
6 
4 

6 
4 

4 
4 

4 
5 
6 



19 
62 
39 
14 
60 
41 
20 

28 



12 



6 20 
6 3 

4 48 
4 64 



Lon. times 



9 47W 

10 38 
9 38 



11 16 

11 S3 

12 42 
14 31 
16 46 
16 39 



17 7 
16 46 
16 34 
16 9 



16 34 

16 31 

17 31 



17 26 
17 12 

16 46 
16 26 
16 60 
14 23 
13 61 
13 16 
13 19 



13 10 
13 16 
13 2 
12 67 
11 26 

10 46 
10 33 
40 
9 8 
8 48 
8 20 
7 46 

7 11 
6 4 
4 36 



rise 



h. m. 



3 

2 35 
2 18 
2 2 



ft. 



9 46 



10 SO 



1 39 



10 18 



8 10 



Placet. 



Lat. 



Dixcove Fort .... 

Secondee 

St. Sebastian's Fort[ 
Elmina Castle .... 

CMdCoatt. 
C. Coast Castle . . . 

Annamaboe 

Kormantine Fort . 
Tantumquerry Pt. 
Barraeoe Point . . . 

Accra 

Ningo 

Adda Castle 



4 48N 
6 4 
6 7 
6 5 



5 
5 
6 
5 
6 
5 
6 
6 



6 

9 

7 

14 



32 
46 

48 



Bemn. 
Cape St. Paul's . . . 

Quitta 

little Popoe 

Whyda 

Lagos 

River Formosa • . . 
Cape Formosa .... 
New Calabar River 
Cameroons Cape • . 

Bic^. 
Cape St. John .... 
Gaboon R. C. Clara 

Cape Lopez 

Low Point 

River Sett^ 

Cade Mayumba. . . 
Var. 21° IT. 

IxHmgo, 
Loango River .... 
C. Piubx>n, entr. to 
Cong^ River . . . 
Var. 21° SO* W. 

Ambriz Bay 

Dande 

Cape Ledo 

Novo Redondo . . . 
Var. 22° W. 
S.Phil.deBenguella 

Cape Negro 

Tigerslslandy N.Pt. 

Cape Frio 

Village 

WalwichBay 

Var. 23° W. 

Ilea Point 

Bird Island 

Angra Peqaena. . . 

Cape Voltas 

St.. Helen's Bay. . . 
—Cape St. Martin 
SaldanahBay^N.Pt 
Dassen Island . . 
Table Bay, Robin I. 
— ^Town 



5 46 

5 54 

6 16 
6 20 
6 26 
6 43 
4 26 
4 22 
8 63 



1 



2 
2 
3 



10 
30 
36S 


23 
23 



4 39 

6 10 

7 56 

8 23 

9 46 
n 37 



12 34 

16 41 
16 29 
18 23 



21 
22 

23 
24 
26 

28 



63 
62 

30 
37 
38 
44 



32 39 
83 1 

33 20 

S3 48 
33 55 



Lon. times rise 



1 
1 
1 
1 



1 
1 









li. m.. ft. 



59W1 
57 
33 
22 



13 

9 

51 

49 



14 

2£ 
44 



52 
34 

36 
5 





1 
2 
3 
5 
6 
7 
9 25 



55 

4 



9 12 
9 18 

8 35 

9 37 
10 30 
10 35 



11 42 

12 15 

13 8 

IS 16 
18 12 
13 47 



13 14 

11 63 

12 S 
II 67 

14 40 
14 22 

14 48 
14 2T 

16 2 
[16 26 

17 52 

17 48 

18 1 
18 17 
18 21 



I 54 



2 SO 5 
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Places. 



C. of Good Hope 
Hangklip Cape . 
Tar. 28** 18' FF. 1826 

North k South 

ATLAifTXO Ocean. 

Beimudas I. Town 

Azores, or W. /#. 
Corvo, South Point 

Flores 

Fayai, S. B. Point 

Pico, E.Pt 

St. George, S.£.Pt. 

Graciosa, 

— Villa de Pray a.. 

Terceira, Angra. . . 

St. Michael, W.Pt. 

— Pta. Delg^ula . . . 

— EastPoint 

Fonnigas 

St. Mary Town 

— S. £. Point. • 



34 221^ 
34 24 



89 41 
89 34 
38 31 
38 26 

38 29 

39 3 
38 39 
37 54 
37 46 
37 48 
37 17 
36 68 
86 56 

— PuntadaCa«teUo36 67 



Lat. 



38 22 



••«.•••• 



Madeira. 
Porto Santo, Town 
Madeira^ 

—East Point 

— ^West Point 

— Fnnchal ..•«... 
S. Dezertos, 
— South Point, • . . 
Salvages 



Canary. 
Palma, 
— North Point. . . . 

Ferro ,.. 

—West Point .... 
Gomero, Port .... 
Teneriffe, Peak . . 
— Orotava ....... 

— Santa Cruz 

Canary, N. E. Pt.. 

—South 

Fuerteventura, 
—South West Pt. . 
Lancerot, £.Rock. 
Alegranza, £. Pt. . 

C Verd Iile». 
St. Antonio, N. Pt. 

— South End 

St. Vincent Town . 
St. Lucia, N. Point 
St. Nicholas, N.Pt. 
—East Point .... . 
Sal I. S. £. Point . 



Bonavlsta, N.W.ptie IS 
Mayo Town lift 6 



33 3 

32 44 

32 49 
32 38 

32 29 
30 4 



28 62 
27 47 

27 44 

28 6 
28 16 
28 25 
28 28 
28 13 

27 46 

28 4 

28 48 

29 26 



17 12 
16 66 
16 64 
16 49 
16 48 
16 34 
16 34 



« 



Lon. 



times rise 



18 24W 
18 45 



64 33 



31 3 

31 8 
28 42 
28 6 

27 61 

28 I 
27 18 
26 66 
25 42 
25 10 
25 54 
25 13 
25 6 
25 6 



16 19 

16 38 

17 16 
16 65 

16 31 
16 3 



17 57 

17 66 

18 9 
17 7 
16 89 
16 81 
16 15 
15 24 
15 88 

14 29 

15 18 
13 31 



25 6 

26 19 
25 
24 47 
^4 21 
24 2 
22 67 
22 66 
28 14 



h. m. 



11 49 



18 4 
11 38 



3 



ft. 



9 



Places. 



St. Jago, 

— Port Praya 

Var. 160 0' W. 
Fogo, North Point 
Brava 




3 

1 

1 

7 



lilandsintha South 

Atlantic. 
Penado de St Pedro 

or St. Paul's . . 
FemandezPo,N£ p 
Princes' Island . . . 
St. Thomas's Isle . 
St. Matthew's .... 

Ascension 

St. Helena, 

— James Town .... 

Femd. de Noronha 

Roccas 

Trinidad Island... 

Martin Vas 

Tristan d'Acunha . 
Inaccessible Isliuid 
Nightingale Island 
Gough's Island . . . 
Falldand Islands, 
— Port Egmont. . . 
Aurora Isles, 
— Northenmost . . . 

From the 
Cape of Good Hops 

to CAlfTON. 

EaatemCofAJricd 
C. of GoodHopeohs 33 
Cape Lagulhas ... 34 

Cape In&nte 34 

Cape Vaches 34 

Cape St. Blaise ... 34 

Cape Recife 34 

Point Padron 33 

Natal Cape 29 

Point St. Lucia ... 28 

Cape Vidal 28 

—English River . . 25 
Cape Corrientes . . 24 
Cape Inhamban . . 23 
Bazanito I. N. end 21 

Sofala (Fort) 20 

Quilimane . • 17 

— Mafieimede 16 

Mozambique Fort. 16 
Cape Delgado .... 10 

Songa Songa 8 

Zanzibar Is. S. Pt. 6 

Mombas 4 

Brava 1 

Mnkdee$ha 2 

Cape Guardafui ... 11 

RasMett 11 

Socotra I. W. Pt. . 12 



15 65 
3 66 
3 63 
20 31 
20 29 
87 6 
37 17 
87 26 
40 20 

51 21 

68 43 



Lat. 



Lon. 



14 64N 

16 1 
14 49 



55 

45 

27 

27 

56S 

66 



55S 
61 
31 
20 

7 

2 
47 
53 
33 

9 
68 

8 
62 
31 
11 
62 
21 

1 
41 
38 
88 

4 

7N 

a 

41 
65 
30 



23 31W 

24 22 
24 44 



29 15 

8 64E 
7 27 

6 40 

9 25W1 
14 27 

6 44 

32 17 

33 7 
29 22 
28 54 
12 8 
12 33 
12 21 

9 58 

60 6 
48 18 



18 
19 
20 
21 
22 
25 
26 
30 
82 
32 
38 
86 
35 
35 
34 
36 
89 
40 
40 
39 
89 
89 
43 
46 
61 
60 
63 



83E 
57 
48 
51 

7 
86 
20 
57 
23 
33 
38 
26 
20 
28 
41 
66 
69 
42 
35 
30 
28 
38 
68 
20 
18 
68 

4 



times rise 



h. m. 
11 6 



8 19 
4 



3 8 

8 

10 6 

6 15 



4 18 



4 30 
18 6 



ft. 



13 



13 



13 
9 
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Places. 



Eastern Cof Arabia 
Has Morebat . • . 

— ^Zingem 

— Noi6 

Koorya Moora Isle 

Tlbly 

—Soda 

Cape Sangha 

Bus Macfan&ka .... 

— Markaas 

Massera Is. Abor. . 

Rassas. 

Has Alif|OrHiilf.. 

— Zibsh 

— AlHublMt 

— Jins 

~~-Ai Had •«•••••. 
Bunder Soore, £.Pt 
BooDahood.... 
Muskat 



Maiabar Coa§t. 

Cape Arobah 25 16 

Diu Point 20 42 

St. John's Point . . 20 8 
Bombay Flag Staff 18 56 

Sevemdroog 17 48 

Dabul 17 46 

Goa 15 28 

Algoado Point. ... 15 28 

Carwar Head 14 47 

Pigeon Island .... 14 3 

Buxsalore . • IS 51 

Mangalore 12 51 

Mount Dilly 11 59 

Cananore Flagstaff 11 57 

Tellicherry 11 45 

Sacrifice Rock. ... 11 50 

CaUcut 11 15 

Cochin 9 57 



Coromandal Coast. 
Cape Comorin . . . . 
Manapar Point . . . 
Point Calymere. • 

Negapatam 

Tranquebar 

Cuddalore 

Pondicbeny 

Sadras 

Madras 

—Fort St. George. 

Pullicate 

Point Divy 

Masulipatam 

Point Gordewar. . . 

Visagapatam 

Ga^jam 

False Point 

Point Palmiras . . . 
Balasore 



Lat. 



16 
17 
17 

17 
17 
18 
18 
19 

20 
20 
21 



55N 
7 



22 

22 
23 
23 



90 
28 
9 
58 
10 

8 
40 
26 
15 
26 
34 
36 
21 
37 



8 ff 

8 22 

10 17 

10 45 

11 
11 43 

11 56 

12 82 

18 4 

18 25 

15 59 

16 10 

16 48 

17 43 

19 21 

20 19 

20 44 

21 30 



Lon. times 



54 43E 

55 2 

55 11 

56 16 
55 49 
•)6 30 

57 46 

57 41 

58 63 

58 49 

59 7 
59 44 
59 46 
59 43 
59 20 
58 54 
58 30 



64 81 

71 6 

72 49 
72 46 

72 51 

73 11 
78 58 
73 18 

73 56 

74 6 
74 58 
74 36 

74 58 

75 7 

76 30 

75 16 

76 6 
76 29 



77 45 

78 16 

79 58 
79 47 
79 65 
79 48 

79 62 
SO 11 

80 17 
SO 20 

81 16 

81 13 

82 32 
88 24 

85 10 

86 46 

87 6 
87 1 



rise 



h.m. 



11 10 



11 86 



ft. 



17 



Places. 



Calcutta, 

—Fort William . . . 
Chandemagor . . . . 
Light House Point 
Islamabad 



Burman* 
Cape Negrais. 
Diamond Isle. 
Martaban .... 
Rangoon .... 
Tavay Point. . 



82 88N 

22 61 

21 28 

22 20 



16 2 

15 52 

16 31 
16 45 
13 18 



Malay, 
Slipper Island .... 

Queda Fort 

Prince of Wales I., 
— Fort Comwallis. 

Malacca 

P<^t Bomania . . . 



China, 
Cambcga Point . . . 
Cape St. James... 
Cape Avarello .... 

Turon Cape 

Mandarine's Cape 
False St. John's I. 
— South Point. . . . 
Macao 



INDIAN OCEAN. 

Islandsy ^c. 
Pr. Edward's Isles, 

Middle 

Desert Islands. . . . 
Kergulen's Land, 
— Christm. Harb. . 
— Cape George . . . 
St. Paul's Island.. 
Amsterdam Island 
Cloates Island.... 
Christmas Island . 
Cocoa, or 
Reeling's Islands . 
— Northernmost . . 

Madagascar* 
Cape St. Mary.... 
St. Augustin's Bay 
— Sandy Island. . . 
Cape St. Vincent . 
Cape St. Andrews 

Table Cape 

Cape St. Sebastian 
Cape St. Ambro . . 
St. Mary's Island.. 

Foul Point 

Point Ytapare .... 
Port Dauphin .... 
Baasas de India. . . 
Europa Rocks. . . . 



Lat. 



7 20 
6 

5 84 

2 12 
1 28 



8 40 
10 18 
12 55 
16 7 
21 28 

21 84 

22 12 



46 46S 
48 5 

48 41 

49 55 
38 42 
37 48 
22 6 
10 32 



11 50 



25 39 

23 38 

21 64 

16 11 
15 43 
12 26 
12 2 

17 
17 41 

24 59 

26 1 

21 29 

22 22 



Lob. 



times I « 



88 20£ 
88 80 
88 26 
91 46 



94 IS 

94 19 

97 T 

95 15 

98 11 



96 29 
100 17 

100 29 
102 IS 
104 16 



104 6S 

107 19 
109 85 

108 17 
112 80 

118 50 
US 34 



37 55 

48 O 

60 8 
70 18 
77 50 
77 50 
118 SO 
105 %Z 



97 



45 8 

43 S8 

43 15 

44 86 

46 6 

48 40 

49 84 
49 49 
49 S8 

47 S 
46 87 
89 35 
40 20 



h. m. ft. 



S S 



% SO 



"!«■ 
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Places. 



Juan de Kova . . . . 
Barren Island . • • . 
Coffin Island 



Comoro lakmds, 
Mayotta(Peak)... 

Johanna 

MohlUa N. Ft 

Comoro N. £. Pt. . 
John Martin's I. . 
Aldabra I. £. Pt. . 
Assumption, S£ pt 
Coemoledo Islands 
St. Peter's Islands 
Juan de Nova • . . . 
Astove Islands . . . 
Providence Island 
Inverarity, or 
Alphonsina Island 
Amxrante I. £. Pt. 
— £agle Island *.. . 
Curreuse Island . . 
African Is*ands. . • 
Seychelles or Mah6 
Praslin Island. • . . 
Coetivy Island • . . 

Roderigoe 

Mauritiusj or 

Isle of France, 

— PortLoniSy .... 

Bourbon, 

— St. Dennis 

Ceylon laland* 

Point Pedro 

Point deGalle.... 

DondraHead 

Elephant Point. . . 
"nincomaley ..««< 

Andaman Islands. 
Ghreat Andaman, 
— Port Comwallis. 
little Andaman, 
—South East Pt. 
The Brothers.... 



Isles in the Ikdiaxt 
Sc Pacific Oceans. 

Sumatra* 
Diamond Point . . . 
Lucipara Island • . 

Flat Point 

Bencoolen 

Indrapour Point . . 

Cape Felix 

Acheen Head 

Hog Island, N. Pt. 
PuloNias,NW.Pt. 
Pulo Batoa, N.Pt. 



lAt. 



17 SS 

18 41 
17 SO 



12 54 

12 11 

12 36 

11 19 

10 19 

9 27 

9 46 

9 48 

9 19 

10 7 

10 7 

9 14 



7 
5 
5 
4 
4 
4 
4 
7 




24 

7 

16 
53 
38 
17 

9 



19 41 

20 9 
20 62 



9 49 
6 4 
6 56 
6 20 
8 34 



13 21 

10 26 
10 69 



6 18 
3 14 
6 58 
8 49 
2 12 
8 47 
5 40 
2 58 
1 24 
10 



Lon. 



times 



h. m. 



42 48£ 

43 63 
43 42 



45 14 

44 22 

45 7 
43 34 
43 30 

46 30 

46 28 

47 40 

50 50 
61 8 
47 43 

51 6 

52 42 

53 23 
53 24 
55 42 
63 28 
55 25 

55 39 

56 13 
63 20 



67 29 
65 27 



80 18 
80 20 

80 45 

81 39 
81 21 



93 8 

92 40 
02 60 



97 48 
106 10 
104 18 
102 20 
100 41 

96 15 
96 32 
96 35 
96 42 

98 45 



ft. 



4 45 



12 



6 
10 



12 



Places. 



Java. 

Java Head 

Batavia, ohs 

Indramay Point . . 
Cape Sandana. • • . 

£ast Point 

Wine Coopers* Pt. 

£!. Straits to China. 
Sandlewood Island 
— ^£ast Cape ..^i.. 

Banda Sea, 
Timor I. S. W. pt. 
— N. £. Point .... 

Borneo Island. 

NorthPoint 

Point Samhar .... 
Ta^jong Apee .... 

Borneo 

Palawan, S. Point 
— North Point. . • . 

PhUippinelslands. 

Mindanao 

C. St. Augustine.. 

Samar, 

— St.£spirituSanto 

Luconia, 

—Manilla 

— Capones Point. . 
— Boliano Point . . 
— Cape B^jador . . 
— Cape £nganno . 
Formosa I. S£.end 

— ^Tayoan 

— North East End 
Haiman I. N. pt. . 

ISLES, kc. FROM 

CANTON TO 
CAPE NORTH. 

Canton 23 8 

Macao .....22 12 

Grand Ladrone ... 21 57 
Grand Lema, W. pt 3^2 2 
Pedra Branca .... 22 10 
Tohaotcheou ..... 23 35 

Sinentcheou 24 66 

Ouentcheoufou ... 28 5 
Cape Montague. . . 29 14 

Ningpo 29 58 

Yang tse-kiang-ho S2 5 

Nankin 32 5 

Stauntons Island . 36 47 

Cape Gower 36 67 

Kisanson 87 88 

Tontchoo-foo 37 60 

Sa lou-poo-tien. . . 38 65 
Peldn ...39 64 



Lat. 



6 53S 
6 9 

6 18 

7 39 

8 39 
7 30 



9 68 



10 28 
8 18 



7 2 

3 
2 ON 

4 55 

8 22 
11 25 



7 12 
6 24 

12 25 

14 36 
14 63 
16 28 
18 40 
18 89 

21 41 

22 36 
26 11 
20 2 



Lon. 



105 12E 

106 51 
108 22 
114 86 
114 37 
106-20 



120 40 



123 30 
127 18 



116 40 
110 19 
109 20 
114 45 

117 20 
119 40 



124 80 
126 48 

125 30 

120 54 
120 4 
120 2 
120 40 
122 20 
120 62 

120 32 

121 56 
110 40 



118 17 
113 34 

113 46 

114 14 

115 8 

116 26 
118 60 

120 35 

121 45 
120 18 

120 87 
118 47 

122 13 
122 19 

121 23 
120 86 
118 43 
116 29 



times 
h. m. 



ft. 



9 52 
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Places. 



lAt< 



C. Clonard 

Kinghing 

€• Lesseps 

VacUuas Point. . 

Ochotsk 

Yamsk 

C. Lopatka .... 
Kamtchatska Ne« 

East Cape 

North Cape 

Fonnosal. 8E.end 



36 6N 

42 10 
49 30 
5S Vk 



59 80 
00 46 
51 
56 1 

166 6 
68 66 
SI 64 



Japcm I$lea. 
Pinaclet Islands 
Gotto I. S. W. end 

Asses Ears 

Kidsin Island, 

— Nangasaki 

Niphon L S W. end 

— C. Noto 

— C. Sangaar 

— C. Nambu . . . • . 

— €. King 

Fatsisio Island.... 
Jessol.i C. Eroen. 
— ^Pic de Langle, 

(Peroose Str.) » . 

I 

SaehaUn Uland. 

North point 

C. Crillon 

Boutin Point 

C. Patience 

C. Aniwa 

Staten I. S.W.end 
Company's I.. 
—CtLpe Schouten . 
Kurule Islands, 
St. Lawrence's I. . . 

VanDiemamiJjttnd 
South West Cape . 

South Cape 

Tasman's Head . . . 

Cape Pillar 

Maria Island, 

C. Coxcomb 

St. Patrick's Head 
Larg^t Swan I. . . 
Cape Portland. . . . 
Port Dabymple. . . 
Hunter's Isl^ .... 
King's I. Northpt. 
Fumeax Islands, 
— Southernmost . . 
Kent's Group .... 

Jfmo South Walea. 
C. Albany Otway 



S9 68 
38 34 

32 8 

38 45 
34 6 

37 36 

40 58 

39 60 
39 60 

33 88 

41 33 

46 11 



64 84 


142 47 


46 64 


141 58 


61 68 


141 63 


48 68 


144 46 


46 2 


143 30 


44 30 


L46 40 


46 


160 20 


46 10 


161 SO 


63 30 


170 30 



13 
43 
43 
43 



38S 
37 
31 
18 



48 43 

41 48 
40 43 



140 
41 
40 
40 

40 
39 



44 

7 

24 



34 

87 



LOB* 



130 OE 

131 84 

140 38 

141 46 



143 14 
164 80 
156 43 
163 23 
169 44 
179 11 
120 65 



129 68 
128 44 

128 38 

129 52 
131 30 
137 20 
140 88 
148 30 
140 15 

140 
148 60 

141 13 



38 61 



146 6 

146 49 

147 87 

148 6 

148 14 
148 20 
148 8 

147 66 

146 47 
144 50 
144 

148 10 

147 ]6 



143 29 



times 



h. m. 



I 



tt. 



Places. 



24 45 

14 63 

10 43 

11 8 
81 48 
26 



II 
34 19 
14 
17 10 
34 48 



34 SO 
17 36 

43 30 

46 16 

47 6 
41 16 



65 
56 
56 
54 
52 

51 

60 
49 
46 

43 

41 

41 

39 

38 

33 

29 

28 

27 

18 

IT 

16 

12 

8 

2 

2 

1 



2 

6 

7 

7 
8 



69 
25 

48 



Wilson's Promon .139 12S 

Cape Howe S7 36 

Botany Bay S3 32 

Port Jackson 38 61 

Cape Byron 

Sandy Cape ..«■•. 
Cape Flattery .... 

Cape York 

Vandieman's Cape 
North West Cape . 
Dirk Hartog's.... 
Melville I. N. pt. . 

Cape Leuwen 

C. Talbot 

C. Butholet 

Port Lincoln 

New Zealand. 

North Cape 

Cape East 

Bank's Peninsula . 
Molineaux Harbor 

Cape South 

Cape Paliser 

W.Co. of Ambbica 

Cape Horn 

Diego Ramirez I. . 
St. Ildefonzo Is. • . 
Cape Gloucester . . 

Cape Pillar 

Cambridge Island, 

C. St. Lucia 

Madre de Dios, 

— C. Santiago «... 

— C. Montague . . . 

Cape Tres Montes. 

Chiloe, 

— Pt. QuUan.*. .. 

— St. Carlos 

Quidal Point 

Valdivia Corral . . . 
Mocha Island .... 

Valparaiso 

Coquimbo 

Chores Point 

Copiapo 

Arica 

Ylo, Point Coles.. 
Port Caballos .... 

lima '• 

TruxUlo 

Guayaquil ....... 

Pt. St. Elena 

Cape de Lorenzo. . 
C. St. FVancisco . . 

Guascama Pt 

Cape Corentes. . • . 
Cape Marietta. . . . 
Quibo Island, 

---S. E. Cape 

Point Burcia 



Lftt. 



42 
SO 

46 

7 
69 

36 
58 

5 
66 
80 

2 
66 
66 
20 
28 
40 

6 

S 

7 
11 

7 



40N 
26 
30 
15 

16 

S 



Lon. 



146 28B 
149 67 
151 25 
161 18 
163 36 
153 20 
146 16 
148 29 
130 20 
114 4 
112 48 
130 SO 
116 6 
127 
122 
135 44 



178 

179 
173 
W9 SO 
167 SO 
175 45 



67 11 

68 36 

69 16 

73 1 

74 88 

75 26 

75 26 
75 36 
75 27 

74 27 

78 50 

74 15 
73 33 
73 48 
71 43 
71 6 
71 14 

70 65 

70 85 

71 85 

75 35 

77 7 

79 S 

79 58 
81 

80 58 
80 

78 28 
77 30 

80 87 

81 45 
88 61 



tu m. 



ft. 



8 0[ 
8 19 



7 15 



II 45,19 
11 40 



7 8 






mti 



TABLE XLII. 
LATITUDES and LONGITUDES 



S77 



Places. 



11 
IS 
IS 
16 
20 
21 
21 
22 
27 



Cape Blanco .... 
Pt. St. Catherine 
Pt. Desolado .... 
Pt. Remedios. .. . 
Pt. OatamaHa . . . 

Acapulco 

Cape Correntes . . 

St. Bias 

rres Mariaa, N. pt. 
Cape St. Lucas . . . 
Motto Hermoza . . 

Port Diego 

Point Conception . 

Monterry 

Port St. Francisco 
Cape Mendocino. . 
Cape Blanco^ or 

Orford Cape 

C. Disappointment 
Cape Flattery .... 

Cape Scott 

Pta. de Gopzalo • . 
C. St. James, or 

Hector 

Lang^ara, 9t 

NorUi Island 

Cape Chwnaney . . . 
Cape Spencer ....|58 
Admiralty Bay, 
— Point Phipps • . . 
Cape Suckling. . . . 



Lat. 



9 S2N 
10 26 
60 
SO 
54 
45 
20 
SO 
22 
5S 
48 



32 40 
34 S2 
36 36 
S7 45 
40 19 

42 62 
46 19 
48 2S 

50 48 
48 28 

51 57 

64 SS 

55 50 
18 

SS 





59 
60 



E. Co.ofANEBICA. 

Cape Horn 

Staten Isliuidy 

— Cape St. John . . 

Cape Blanco 

Port. St.Elena'0h6. 
Cape Corrientes. . . 
River Plate, 
— C. St. Antonio. . 
— Monteve<fio .... 
Rio Grande de San 

Pedro 

St. Catherine's I., 
—North Point. . . . 

Santos 

Grand Island 

Rio Janeiro 

Espiritu Santo . . . 
Cape St. Augustine 
Cape St. Roque . . 

Cape North 

Cayenne 

R. Marony, Port . 
Surinam^BramsPt. 
R. £s8equebo,entr. 

Pt.Baxa 

Pt. Pena 

Cape Three Points 
Cumana, pt. Araya 
Cape Codera 



55 50 

54 40 
47 28 
44 29 

38 8 

36 20 
34 54 

38 10 

27 2S 
24 1 
23 12 
22 54 

20 20 
8 28 
5 28 



2 
4 

5 
5 

7 



Lon. 



times 




56 
44 
51 

OS 



9 SS 

10 47 
10 46 

10 S8 
10 35 



84 48W 

85 42 

86 42 
80 41 
9a 68 
99 54 

105 40 
104 SO 

106 25 
109 45 
114 58 
117 7 

120 7 

121 4S 

122 
124 7 

124 15 
124 
124 20 
126 25 
122 58 

ISl 16 

155 10 
134 34 

156 34 

139 48 
|4S 45 



67 11 

64 
66 

65 33 

57 89 

56 47 
56 18 

58 8 

48 28 
46 22 
44 17 
43 16 
39 30 
34 40 



35 

50 
52 
64 



17 

19 
2 
55 24 
66 20W 
61 

61 53 

62 58 
64 23 
66. 9 



X 



h. m. 



ft. 



Places. 



Guayra . • 

Porto Cabello .... 
Cape St. Roman . . 

Pt. Gallinas 

Cape Vela 

Sta. Marta 

Cartagena 

Pt. St. Bias. 

Porto Bello 

C. Gracios a Dios . 
Cape Cameron • . . 

TruxiUo 

C. Catouche 

Pt. Salinas 

Point Palmar 

Campeche ....... 

Vera Cruz 

Cape Roxa.. 

River Bravo, entr. 

R. Mississipi, entr. 

Florida, 

Cape Sable 



WEST INDIA 
ISLANDS. 
Bermudas, 
— St. George _ 
Great Bahamaj 
— ^West end .... 

— East end 

Seal Key 

New Providence, 

— Nassau , 

Eleuthera I. N. pt. 
—Powell's Point . . 
Yuma, or Long I., 
—North West pt. . 
— South East pt. . . 
Cat Island, N. pt. 

Columbus pt 

Watling's Island, 
—North East pt. . 
Atlwood's Key, 

—East Point 

Great Crooked Is, 
South West Point. 
Mogane Island, 
—North West pt. . 
Great Heneaga, 
—North East pt. . 
Gt. Caycos, S. pt. 
East Point 



Town 32 28 



Ctiba. 

Cape Mavsi 

Havannaih, 

— Fort Monro 

Cape Antonio . . • . 



Jamaiea* 
Morant Point 
SoutJ^Jegril 



• • • . 



Lat. 



10 
10 
12 
12 
12 
11 
10 
9 
9 
14 
16 
15 
21 
21 
21 
19 
19 
21 
28 
29 



86N 

28 

11 

25 

11 

15 

26 

SS 

34 

57 

8 
60 
SI 
31 

S 
50 
18 
38 
50 

5 



24 50 



26 44 

26 40 

27 1 

25 5 
85 35 
24 40 

23 88 

22 52 

24 48 
24 10 

24 8 

23 10 

28 8 

28 88 

21 20 
21 34 
21 45 

20 80 

28 10 

21 50 



66 58W 
68 16 

8 
71 42 
78 15 

74 18 

75 SO 

78 40 

79 85 
88 45 
86 13 
86 8 

67 

88 10 
90 18 
90 SI 

96 9 

97 80 
07 88 

89 6 

81 19 



Lon. 



times rise 



64 88 

79 4 

77 49 

78 16 

77 16 
76 43 
76 18 

75 86 

74 60 

75 60 

76 86 

74 SO 

78 80 

74 19 

78 18 

78 
71 27 
71 26 

74 8 



85 1 



h. m. 



ft. 



17 55 76 10 , 

18 13 78 SO I 



378, 




TABLE XLII. 
LATITUDES a»d LONGITUDES. 



Placet. 



• • • • 



Kingston ...••• 
Gnnd Cayman, 
— 49<mth West pt 
St. Domingo • . . 
— C. TibuTon . • • 

Porto Ri^o 

Barbuda, N. pt. 

Guadaloupe, 

— ^Port Louis • . . 

Dominicat 

— Roseau •••••• 

Martinique, 
—Port Royal. •• 
St. Luda, 

— Savanna 

St. Vincent, 

— Kingston • • • • 

Barbadoes, 

— Bridgetown 

Grenada, 

— Fort St. George. 

Tobago, 

— George Town. . . 

Trinidad, 

— ^Point Gelera . • . 

THX KAST COAST OF 

AMERICA. 

Okkak 

Cape Sable 

Ball or Long I. S.pt. 

Cape Florida 

Cape Canaveral • . . 
St. Augustine .... 

Port Royal 

Charleston 

Georgetown 

Cape Fear light . . 
Cape Lookout .... 
Cape Hatteras • 
Henlopen • • . • 
New York . . . 
Montuc Point 
Rhode Island, 

Newport 

Nantuket I., light 
Cape Cod, Light. . 
Boston, Town .... 
Cape Ann, 
— Thatcher's Lt. . . 
Portland light . • . 
Manan L North pt. 
Seal Is., South pt. 
Cape Sable 
Sambro Hd., light 
Cape Canso 
Scatery Is. S. E.pt. 
C. Breton Is. 
Cape North .... 
Pr. Edward's Is. 
Cape North • . • • 
East Point 



. . . 



Lat. 



a / 

18 ON 

10 18 
18 28 
18 10 
18 20 

17 46 

16 28 
15 20 
14 85 

18 47 
18 10 
18 6 
12 5 

11 12 
10 50 



57 
25 
21 
25 
28 



80 
2 
55 
41 
18 



29 48 
32 18 

32 45 

33 22 
S3 58 
181 88 
35 15 
38 47 

40 45 

41 4 

41 80 

41 28 

42 5 
42 22 

42 40 
48 89 



44 

43 
43 
44 
45 
45 



46 
28 
24 
26 
20 
68 



Jjon» 



o / 
76 52W 

81 25 

60 50 
74 84 
66 13 

61 55 

61 84 
61 82 

61 

60 55 

61 15 
50 45 
61 42 

60 80 

61 4 



162 45 
81 15 
80 48 
80 15 

80 25 

81 28 
80 86 
80 
79 15 
77 68 
76 40 
75 25 
75 6 
74 
71 55 

71 19 
70 1 

70 6 

71 8 

70 88 
70 15 
66 59 
65 58 
65 88 
63 86 
61 
59 88 



47 6 60 22 



47 7 
46 22 



68 55 
^1 50 



times 



h. m. 



11 25 



ft. 



12 



Places. 



Miscou I., entr. to 
Chaleur Bay, E. pt . 

Cape Gaspe 

Anticosta I., E. pt. 
—West Point.... 



HEWFOmrDLAlTD. 

Cape Ray 

Cape Ang^uille . . . . 
Cape St. George . . 

South Head 

Cape St. Gregory . 

Point Riche 

Point FeroUe 

Cape Norman .... 
BeUe Isle, ff.pU., 
Quirpon Island . . . 
Hare Bay, entr.. . . 
Cape St. John . . . '. 
Fogo Island, N.pt. 

Cape Freels 

Cape Bonavista. . . 
Point Garates . . . . 
Cape St. Francis. . 
Cape Race 



Lat. 



47 57N 

48 50 

49 5 
49 60 



17 87 

47 55 

48 28 

49 6 

49 20 

50 40 



51 
51 



2 
88 



51 58 
51 40 



51 

50 



17 




49 45 
49 18 
48 48 
48 10 
47 50 
46 40 



LA3RAD0RE. 

Cape Charles 52 15 

SandwichBay,S.C.53 48 

CWebuck m 55 

Hopedale . . # 55 80 

CapeChudleigh,Sp60 14 

Hudson's Strts, ent 
ResolutlonI.S.E.pt61 22 

Davis StraitB, ent. 
C.Wal8lngham...66 4 
C. FaieweU 69 49 



GREENLAND. 

Puesortok 64 58 

C. Brewster 70 10 

John Mayan's I.. . 71 8 

Bontokoe 78 29 

GaleHawke8Point|74 57 



ICELAND.. 

North Cape 

Langaneas 

Cape Relkianaes . . 



SPITZBERGEN. 

South Cape 

FairFoTeland,NlV 
Amsterdam Island, 
— Hackluyts Head 
Magdalena Bay . • 
Verleegen Hook . . 
Hope I. N..E. pt.. 
Bear, or 
Cherry Island .... 

WaldenI 

Ryk Ice Island . . . 



66 29 
66 28 
68 48 



76 82 

78 58 


15 
10 


79 46 

79 83 

80 8 
76 80 


10 50 

11 
16 80 
20 87 


74 40 
80 80 
77 45 


20 
20 
28 40 



Lon. 



nse 



h. m. 



64 80W| 
64 12 
61 44 
64 82 



59 18 
59 22 
59 15 
58 22 
58 15 
57 28 

57 5 
55 50 
55 15 
55 25 
55 45 
55 25 
54 5 

58 28 
58 44 
52 50 
52 45 
58 8 



55 20 

56 81 

57 40 
69 45 
64 55 

64 55 

60 50 
43 54 



40 80 
i 
8 10 
21 9 
19 



22 20 
14 80 
22 40 



ERRATA IN TABLE Xin. 



Places. 


Lat. 


Lon. 


page 

266 

tt 

tt 
tt 

tt 
tt 

267 

tt 

tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 

268 

tt 

tt 
tt 
tt 
tt 
tt 
it 
It 
ft 

269 

(( 

it 

270 

it 

tt 
tt 
tt 


read 

tt 

ft 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
ft 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
ft 
tt 


Places. 


Lat 

/ 

38 


Lon. ) 


Ireland, 

For W. Coast ^ 

Cow Rock . . • 


o « 

28 


o t 

....... 

10 4 

64 

40 

44 36 

43 27 

36 47 

37 68 


S.W. Coast 


/ 


Black Head .... 




IS 


Krris Head . . . . ^ 








9 57 


Ennismurry Is. . 
Daiiras Head . . • 


31 




26 


36 




31 


C. Candinose... 


42 


Kanin Nos 

MorloTetz ...... 


88 


43 28 
42 44 


C. Doneflra ... . 




C. Onesa ....... 




37 


— Onega 

C OrloorenoflA 


62 64 


C Orlov 


63 56 


38 10 


C Sweetnose ... 




40 2 


Syiatoi Nos 




39 50 


TAmTrnflohfl .... 




lAmbovski 






Nagel Islands . . 
Wenro Is 


25 


35 
26 


Seven Islands . . . 


46 


25 
41 


Great Wylingsoe 
Feeder Lieht 




Hvldinffff Oe . « . 








37 

'17 * 
36 

14 • 
44 
50 
47 
16 
52 
64 
66 
33 
36 

40 
32 

16 7 
23 
55 






31 


ChHAtiADiA Obs. 


58 




59 




Rostock 




7 


Dars Head ..... 








28 


Usedom 








IS 54 


Wollin 








34 


Cnmnnin « ..... . 








43 


Colbenr 








33 


Dagerort light . 
S. end, NewDeep 
liATpnokar t * . r t 




• 




6 






42 






44 


Wasa 








36 


Texel 








46 


Alkmnjar 








44 


Holland Hoek. . 


• • 

6 

38 55 

36 






5 


Policastro 




2 

39 3 

41 


33 


St. Euphemia . . 

Tropea 

C Snartivento . 




14 




16 56 




s 


C. Stillo 








88 






: 





- Memel is the last town in Prussia; the four which follow belong to Russia; 
likewise the three last under Russia, and the three last under Germany belong 
to Prussia, and should follow in order Stettin. Other places put under the [ 
head Russia belong to Sweden and Denmark, and have, as well as some in Italy 
and the Netherlands been ini»-placed. 

Many of the above errata were kindly pointed out by Mr. J. Arrowsmith, after 
the first part of the Table had been printed. 



r 



J 



